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(57)Abstract: 

PURPOSE: To localize the reproduction sound image forward by reproducing an 
acoustic signal according to the head movement of a listner in real time based 
on a signal corresponding to the prescribed angle from an angle detection 
means. 

CONSTITUTION: An acoustic reproduction means 24 is provided with a head 
mounted body 27 which can be put on the head of a listner 23. After correcting 
the acoustic signal based on the impulse response with control means 5, 7, 9, 1 1, 
50-53, the acoustic signal is corrected in real time according to the head 
movement of the listner 23 by control signal indicating the arrival time of the 



sound signal and the sound pressure level based on the signal corresponding to 
the prescribed angle from angle detection means 28 and 38. The video signal is 
reproduced by the acoustic reproduction means 24 in the direction 
corresponding to the video reproduced by the video signal reproduction means 
which reproduces the video signal. The video reproduction device is also 
equipped integrally with a video signal reproduction means. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The body section which performs predetermined signal processing to 
the acoustic signal of two channels accompanied by the video signal supplied 
from the external source of an analog signal, In the audio playback unit 
accompanied by the image which has a sound reproduction means to reproduce 
the above-mentioned acoustic signal in which signal processing was carried out 
in the direction corresponding to the image reproduced by video-signal playback 
means to reproduce the above-mentioned video signal by the above-mentioned 
body section The 1st storage means which the above-mentioned body section 



measured the impulse response which results in both the above-mentioned 
listener's lugs fixed from the criteria location of a listener's head, and the virtual 
source location to a direction, and recorded the above-mentioned impulse 
response, The time of concentration and sound pressure level of an acoustic 
signal which result in both the lugs corresponding to a motion of the 
above-mentioned listener's head are measured for every predetermined include 
angle from the criteria location of the above-mentioned listener's head, and the 
virtual source location to a direction. The 2nd storage means which records the 
control signal corresponding to these, and an include-angle detection means to 
detect head movement of the listener to a criteria location and a direction, and to 
output a signal, The A/D converter which changes the acoustic signal of each 
channel from the above-mentioned source of a signal into a digital signal, The 
control means which amends based on the impulse response memorized by the 
storage means of the above 1st, and is further amended based on the control 
signal showing time of concentration and sound pressure level after changing 
into a digital signal with the above-mentioned A/D converter, A means to amend 
the property of the sound reproduction means proper which reproduces the 
acoustic signal amended by the above-mentioned control means, The D/A 
converter which changes the amended digital signal into the analog signal of two 
channels, It has the power amplifier which carries out power amplification of the 



analog signal changed by the above-mentioned D/A converter. The 
above-mentioned sound reproduction means After it has the head wearing 
object whose wearing on the above-mentioned listener's head is enabled and 
the above-mentioned control means amends the above-mentioned acoustic 
signal based on the above-mentioned impulse response, Based on the signal 
corresponding to the predetermined include angle from the above-mentioned 
include-angle detection means, with the control signal showing the time of 
concentration and sound pressure level of the above-mentioned acoustic signal 
The audio playback unit accompanied by the image characterized by making the 
above-mentioned acoustic signal correspond to head movement of a listener, 
amending on real time, and making it reproduce with the above-mentioned 
sound reproduction means in the direction corresponding to the image 
reproduced by video-signal playback means to reproduce the above-mentioned 
video signal. 

[Claim 2] It is an audio playback unit accompanied by the image characterized 
by constituting the above-mentioned body section in the above-mentioned 
video-signal playback means and one in the audio playback unit accompanied 
by an image according to claim 1 . 

[Claim 3] The audio playback unit accompanied by the image characterized by 
using an oscillating gyroscope for an above-mentioned include-angle detection 



means to detect head movement of the listener to a criteria location and a 
direction, and to output a signal in the audio playback unit accompanied by an 
image according to claim 1. 

[Claim 4] the audio playback unit accompanied by the image which be what used 
an oscillating gyroscope for an above-mentioned include angle detection means 
detect head movement of the listener to a criteria location and a direction , and 
output a signal in the audio playback unit accompanied by an image according to 
claim 1 , and be characterize by to emit warning with an indicator until actuation 
of the above-mentioned oscillating gyroscope be stabilize the power up of the 
above-mentioned body section , or when it reach and the above-mentioned 
sound reproduction means and the above-mentioned body section connect 
electrically . 

[Claim 5] it be what used an oscillating gyroscope for an above-mentioned 
include angle detection means detect head movement of the listener to a criteria 
location and a direction , and output a signal , and the above-mentioned 
oscillating gyroscope maintain a steady state after the power off of the 
above-mentioned body section in the audio playback unit accompanied by an 
image according to claim 1 -- as — the above-mentioned oscillating gyroscope — 
and - or the audio playback unit accompanied by the image characterize by to 
make the circumference circuit of the above-mentioned oscillating gyroscope 



into an energization condition . 

[Claim 6] The audio playback unit accompanied by the image characterized by 
forming an above-mentioned include-angle detection means to detect head 
movement of the listener to a criteria location and an include angle, and to output 
a signal in the audio playback unit accompanied by a video signal according to 
claim 1 in one side of the case of right and left of the above-mentioned sound 
reproduction means. 

[Claim 7] The audio playback unit accompanied by the image characterized by 
forming an above-mentioned include-angle detection means to detect head 
movement of the listener to a criteria location and an include angle, and to output 
a signal in the audio playback unit accompanied by a video signal according to 
claim 1 in one side of the case of right and left of the above-mentioned sound 
reproduction means so that the level angle of rotation of a head can be detected. 
[Claim 8] It is an audio playback unit accompanied by the image characterized 
by setting the direction which the above-mentioned listener has turned to when 
the above-mentioned include-angle detection means has a reset switch in the 
audio playback unit accompanied by an image according to claim 1 and the 
above-mentioned reset switch is turned on as a reference direction. 
[Claim 9] It is an audio playback unit accompanied by the image characterized 
by setting the direction of the transverse plane of the screen of the 



above-mentioned video-signal playback means as a reference direction when 
the above-mentioned include-angle detection means has a reset switch in the 
audio playback unit accompanied by an image according to claim 1 and the 
above-mentioned reset switch is turned on. 

[Claim 10] It is an audio playback unit accompanied by the image characterized 
by the head wearing object whose wearing on a listener's head the 
above-mentioned include-angle detection means has a reset switch in the audio 
playback unit accompanied by an image according to claim 1, and the 
above-mentioned reset switch enables, or reaching and being prepared in the 
case of the above-mentioned sound reproduction means. 

[Claim 11] The audio playback unit accompanied by the image to which the 
pronunciation section is characterized by preparing the supporter material 
supported so that only the distance in which the above-mentioned pronunciation 
section does not press the above-mentioned listener's lug may separate at least 
from the above-mentioned listener's lug at the head wearing object of the 
above-mentioned sound reproduction means whose wearing on a listener's 
head is enabled in the audio playback unit accompanied by an image according 
to claim 1. 

[Claim 12] The audio playback unit accompanied by the image characterized by 
being attached so that the shaft of the pronunciation direction of the 



above-mentioned pronunciation section established in the head wearing object 
of the above-mentioned sound reproduction means whose wearing on a 
listener's head is enabled in the audio playback unit accompanied by an image 
according to claim 1 may not become parallel to the line which connects both the 
above-mentioned listener's lugs. 

[Claim 13] The audio playback unit accompanied by the image to which a part or 
the whole of a property which amends the property of the proper of an 
above-mentioned sound reproduction means to reproduce the above-mentioned 
acoustic signal, in the audio playback unit accompanied by an image according 
to claim 1 is characterized by being collapsed in the impulse response of the 
storage means of the above 1 st. 

[Claim 14] The audio playback unit accompanied by the image to which a part or 
the whole of a property which amends the property of the above-mentioned 
sound reproduction means proper which reproduces the above-mentioned 
acoustic signal in the audio playback unit accompanied by an image according 
to claim 1 is characterized by being constituted by the analog filter. 
[Claim 15] The audio playback unit accompanied by the image characterized by 
preparing changing the condition of having been bypassed without performing 
the above-mentioned signal processing by the condition that the 
above-mentioned body section performed the above-mentioned signal 



processing, and the above-mentioned body section, in the audio playback unit 
accompanied by an image according to claim 1, and a changeover switch. 
[Claim 16] The audio playback unit accompanied by the image characterized by 
to change extent of the reverberation to add independently, and forming the 
switch for changing in the audio playback unit accompanied by an image 
according to claim 1 in case the above-mentioned body section performs the 
above-mentioned signal processing. 

[Claim 17] The audio playback unit accompanied by the image characterized by 
that the sound field reproduced by replacing the impulse response of sound field 
which results in both the above-mentioned listener's lugs fixed from the criteria 
location of a listener's head and the virtual source location to a direction are 
changed, and having the switch for changing in the audio playback unit 
accompanied by an image according to claim 1 in case the above-mentioned 
signal processing is performed. 

[Claim 18] In the audio playback unit accompanied by an image according to 
claim 1, in case the above-mentioned body section performs the 
above-mentioned signal processing When the impulse response of sound field 
which results in both the above-mentioned listener's lugs fixed from the standard 
location of a listener's head and the virtual source location to a direction is 
replaced, Or when [ and ] the playback condition in the condition of not 



performing the condition or the above-mentioned signal processing which 
performed the above-mentioned signal processing by the above-mentioned 
body section when extent of the reverberation to add is changed is changed, 
The audio playback unit accompanied by the image characterized by having the 
indicator which shows those contents. 

[Claim 19] When the changeover switch which changes the condition of having 
been bypassed without the condition that the above-mentioned body section 
performed the above-mentioned signal processing, and the above-mentioned 
body section performing the above-mentioned signal processing in the audio 
playback unit accompanied by an image according to claim 1 is set to a bypass 
condition, When the impulse response of sound field which results in both the 
above-mentioned listener's lugs fixed from the criteria location of a listener's 
head and the virtual source location to a direction is replaced, or - and the 
indicator which shows those contents when extent of the reverberation to add is 
changed - putting out lights - or — and the audio playback unit accompanied by 
the image characterized by being in a dark condition. 

[Claim 20] The audio playback unit accompanied by the image characterized by 
supplying the analog acoustic signal of two channels by the wireless 
transmission system using an infrared electromagnetic wave in the audio 
playback unit accompanied by an image according to claim 1. 



[Claim 21] The audio playback unit accompanied by the image characterized by 
an indicator lighting up in wireless transmission effective area in the audio 
playback unit accompanied by an image according to claim 1 when the analog 
acoustic signal of two channels is supplied by the wireless transmission system 
using an infrared electromagnetic wave. 

[Claim 22] The audio playback unit accompanied by the switch which 
corresponds to the level of the analog acoustic signal of two channels inputted in 
the audio playback unit accompanied by an image according to claim 1, and 
enables the change of an input level, or the image characterized by having 
reached and preparing volume. 

[Claim 23] The audio playback unit accompanied by the image characterized by 
changing extent of the reverberation to add to coincidence in case the impulse 
response of sound field which results in both the above-mentioned listener's lugs 
fixed from the criteria location of a listener's head and the virtual source location 
to a direction in the audio playback unit accompanied by an image according to 
claim 1 in case the above-mentioned body section performs the 
above-mentioned signal processing is replaced. 

[Claim 24] The audio playback unit accompanied by the image characterized by 
that the change of the input level of the analog acoustic signal of two channels 
inputted and the change of a wireless input presupposed that it is switchable 



with one switch in the audio playback unit accompanied by an image according 
to claim 1, and preparing the changeover switch. 

[Claim 25] The audio playback unit accompanied by the image characterized by 
preparing the receipt attaching part of the above-mentioned sound reproduction 
means in the body section which performs the above-mentioned signal 
processing in the audio playback unit accompanied by an image according to 
claim 1. 

[Claim 26] The amplifier with which at least two or more gain which forms an 
oscillating gyroscope in the above-mentioned include-angle detection means, 
and amplifies the output from the above-mentioned oscillating gyroscope in the 
audio playback unit accompanied by an image according to claim 1 differs, The 
A/D converter which changes into a digital signal the signal amplified by the 
above-mentioned amplifier, The control circuit which calculates angle of rotation 
by controlling the above-mentioned amplifier and the above-mentioned A/D 
converter is provided. The output of the above-mentioned oscillating gyroscope 
is respectively inputted into the above-mentioned amplifier with which at least 
two or more gain differs. The audio playback unit accompanied by the image 
characterized by having the angle-of-rotation detecting element characterized by 
choosing the A/D converter which incorporates to the above-mentioned control 
circuit after encoding that output through the above-mentioned A/D converter 



respectively, and is used for an angle-of-rotation operation from this data value. 
[Claim 27] In the audio playback unit accompanied by an image according to 
claim 1, the impulse response from the virtual source measured beforehand to 
point of measurement is constituted from an FIR filter of finite tap length. [ when 
collapsing and carrying out signal processing of this impulse response to the 
digitized voice input signal ] Divide this input signal into two lines, and one line is 
inputted into this FIR filter as it is. After making it decrease, input other one line 
into a delay machine, and one of the 1 or more ************ s f rom a delay 
machine, or after reaching and delaying two or more time amount, it takes out 
these signals from a delay machine. The audio playback unit accompanied by 
the image characterized by making it add in the summation point prepared in the 
middle of the tap of the above-mentioned FIR filter. 

[Claim 28] The A/D converter which changes into a digital signal the output of the 
above-mentioned oscillating gyroscope which forms an oscillating gyroscope in 
the above-mentioned include-angle detection means, and detects head 
movement in the audio playback unit accompanied by an image according to 
claim 1, [ when the control circuit which calculates angle of rotation from a 
transverse plane by controlling the above-mentioned A/D converter is provided 
and it calculates this angle of rotation ] It returns to the nearest criteria include 
angle at the speed beforehand specified when angle of rotation from [ which was 



computed by this control circuit ] a transverse plane was the deflection below a 
fixed include angle to 1 or two or more criteria include angles. The audio 
playback unit accompanied by the image characterized by having the 
angle-of-rotation detecting element characterized by making it not return in the 
case of larger include-angle deflection than the above-mentioned include angle. 
[Claim 29] The amplifier which forms an oscillating gyroscope in the 
above-mentioned include-angle detection means, and amplifies this output in the 
audio playback unit accompanied by an image according to claim 1, When the 
control circuit which calculates angle of rotation by controlling the A/D converter 
which changes the amplified signal into a digital signal, and the 
above-mentioned amplifier and the above-mentioned A/D converter is provided 
and this result of an operation performs appliance control, The audio playback 
unit accompanied by the image equipped with the angle-of-rotation detection 
function characterized by changing this gain according to the digital data value 
which formed the gain change means in this amplifier, and was incorporated in, 
the above-mentioned control circuit. 

[Claim 30] The audio playback unit accompanied by the image characterized by 
having divided this digital voice input signal into two lines, having inputted one 
line into the low pass filter in the audio playback unit accompanied by an image 
according to claim 1, having inputted into the FIR filter after carrying out the 



down sampling of the output, carrying out over sampling technique of the output, 
having taken it out, and adding other one signal to the output of this exaggerated 
sampling filter after letting a high pass filter pass. 

[Claim 31] This digital voice input signal is divided into two lines in the audio 
playback unit accompanied by an image according to claim 1. Input one line into 
a low pass filter, and it inputs into an FIR filter, after carrying out the down 
sampling of the output. The audio playback unit accompanied by the image 
characterized by carrying out over sampling technique of the output, having 
taken it out, and adding other one signal to the output of this exaggerated 
sampling filter after it was inputted into the delay machine after letting a high 
pass filter pass, and fixed time delay was carried out. 

[Claim 32] This digital voice input signal is divided into two lines in the audio 
playback unit accompanied by an image according to claim 1. Input one line into 
a low pass filter, and it inputs into an FIR filter, after carrying out the down 
sampling of the output. The audio playback unit accompanied by the image 
characterized by making it add to the output of this exaggerated sampling filter 
after the frequency characteristics which carry out over sampling technique of 
the output, take it out, and are needed in other one signal after letting a high 
pass filter pass were given. 

[Claim 33] The A/D converter which changes into a digital signal the output of the 



above-mentioned oscillating gyroscope which forms an oscillating gyroscope in 
the above-mentioned include-angle detection means, and detects head 
movement in the audio playback unit accompanied by an image according to 
claim 1, [ when the control circuit which calculates angle of rotation from a 
transverse plane by controlling the above-mentioned A/D converter is provided 
and it calculates this angle of rotation ] It carries out smooth [ of LPF by the 
digital filter which detects a dc component from the digital signal incorporated in 
the above-mentioned control circuit, the Pulse-Density-Modulation output signal 
outputted outside the above-mentioned control circuit according to this digital 
LPF output, and this Pulse-Density-Modulation output signal ]. The audio 
playback unit accompanied by the image equipped with the angle-of-rotation 
detection function characterized by removing dc-component offset of the data 
which establish the means which carries out negative feedback of the result to 
said amplifier, and are incorporated to the above-mentioned control circuit. 
[Claim 34] In the audio playback unit accompanied by an image according to 
claim 1 , the acoustic signal of each channel from the above-mentioned source of 
a signal is changed into a digital signal with an A/D converter. After amending 
based on the impulse response memorized by the storage means of the above 
1st Add, and to the signal of two channels to both lugs, based on the control 
signal showing the time of concentration and sound pressure level 



corresponding to an include angle from the above-mentioned include-angle 
detection means, make the above-mentioned acoustic signal correspond to 
head movement of a listener, and signal processing is carried out on real time. 
The audio playback unit accompanied by the image characterized by making it 
reproduce with the above-mentioned sound reproduction means [claim 35] In the 
audio playback unit accompanied by an image according to claim 1; an 
oscillating gyroscope is formed in the above-mentioned include-angle detection 
means. When amplify this analog output, the amplified signal is changed into a 
digital signal with an A/D converter, the control circuit which calculates angle of 
rotation is provided and signal processing corresponding to this result of an 
operation is performed, The audio playback unit accompanied by the image 
equipped with the angleof-rotation detection function characterized by updating 
the value of the above-mentioned include angle only when the variation of the 
calculated include angle exceeds constant value. 

[Claim 36] The audio playback unit accompanied by the image characterized by 
using convolution integration in the audio playback unit accompanied by an 
image according to claim 1 when amending the above-mentioned acoustic 
signal based on the above-mentioned impulse response in the above-mentioned 
control means. 

[Claim 37] The audio playback unit accompanied by the image characterized by 



carrying a self-check function in order to judge whether the function of each 
convolution integrator is normal, when using two or more convolution integrators 
in the audio playback unit accompanied by an image according to claim 1, 
although the above-mentioned acoustic signal is amended based on the 
above-mentioned impulse response in the above-mentioned control means. 
[Claim 38] The audio playback unit accompanied by the image characterized by 
the various set points chosen last time being memorized by predetermined 
memory when a switch is turned ON next time, and enabling it to reproduce from 
the same contents in the audio playback unit accompanied by an image 
according to claim 1 even when the electric power switch of the 
above-mentioned body section is turned OFF. 

[Claim 39] The audio playback unit accompanied by the image characterized by 
making it operate also to the input signal of only an acoustic signal in the audio 
playback unit accompanied by an image according to claim 1 . 
[Claim 40] In the audio playback unit accompanied by a video signal according 
to claim 1, the above-mentioned include-angle detection means has a reset 
switch, the switch for setting the direction which the above-mentioned listener 
has turned to when the above-mentioned reset switch is turned on as a 
reference direction - and the changeover switch which changes the condition of 
having been bypassed with the condition of having performed the 



above-mentioned signal processing - and the switch for changing extent of the 
reverberation to add independently, in case the above-mentioned signal 
processing is performed - and the switch for changing the sound field 
reproduced by replacing the impulse response of sound field which results in 
both the above-mentioned' listeners lugs fixed from the criteria location of a 
listener's head, and the virtual source location to a direction in case the 
above-mentioned signal processing is performed - and The audio playback unit 
accompanied by the image characterized by the signal cable for connecting the 
above-mentioned headphone, the output cable of the above-mentioned 
include-angle detection means, and the power cable of the above-mentioned 
include-angle detection means being connected with the above-mentioned body 
section by one connector. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for playback of the acoustic signal 
accompanied by the image by headphone, and relates to the audio playback unit 



accompanied by a suitable image. 
[0002] 

[Description of the Prior Art] From the former, as both the lugs of a listener are 
covered, a head is equipped with headphone, and there is the playback 
approach of the acoustic signal by the headphone which hear an acoustic signal 
from both lugs. Even if the signal from the source of a signal is a stereo signal, 
the phenomenon like the so-called head private decision in which it is filled with 
the image reproduced into the head of a listener will produce the playback 
approach of the acoustic signal by these headphone. 

[0003] On the other hand, a binaural sound-collecting playback system is in one 
of the playback systems of the acoustic signal by headphone. This binaural 
sound-collecting playback system means the following methods. The 
microphone called a dummy head microphone to the hole of right-and-left both 
the lugs of the dummy head supposing the head of a listener is formed. The 
acoustic signal from the source of a signal is collected with this dummy head 
microphone. Thus, if a listener equips with headphone and actually reproduces 
the collected acoustic signal, presence which is hearing the voice from the 
source of a signal as it is will be obtained. According to such a binaural 
soundTcollecting playback system, a sense of a direction, a feeling of the normaP 
position, presence, etc. of a sound-collecting playback image can be raised. 



However, in order to perform such binaural playback, the source of a signal as 
the different special source from the object for loudspeaker playback which 
collected the sound with the dummy head microphone as an excitation signal 
was needed. 

[0004] Then, it is possible to acquire the playback effectiveness of having 
applied the above-mentioned binaural sound-collecting playback system, for 
example, having made the general stereo signal orientating outside the same 
head as loudspeaker playback by headphone (loudspeaker location), the same 
effectiveness as loudspeaker playback is acquired also by headphone by this, 
and the effectiveness of moreover not leaking a sound to the exterior by 
headphone also came to be acquired. However, in the case of the stereophonic 
reproduction by the loudspeaker, even if a listener changes the direction of the 
head (face), the absolute direction and absolute location of an image do not 
change, but the relative direction and relative location of an image which a 
listener senses change. On the other hand, in the binaural playback by 
headphone, the relative direction of an image and location which a listener 
senses even if a listener changes the direction of the head (face) do not change. 
For this reason, even if it was binaural playback, the so-called thing [ carrying out 
the front normal position ] which sound field will be formed [ things ] into the head 
of a listener when a listener changes the direction of the head (face), and makes 



an image orientate ahead of a listener especially was difficult. And in this case, 
the image tended to go up to the head upper part, and tended to become 
unnatural especially. 

[0005] On the other hand, according to the headphone playback approach given 
in JP,42-227,B, the binaural playback approach by the following headphone is 
considered. That is, since the sense of a direction and the feeling of the normal 
position of an image are determined by the sound-volume difference of the 
sound which a left ear and a right ear hear, time difference, phase contrast, etc., 
the system of the above-mentioned official report detects the sense of the head 
of a listener, and controls the level control electronics and the adjustable delay 
circuit of an audio signal of each channel by the detecting signal while 
establishing level control electronics and an adjustable delay circuit in audio 
signal Rhine of the left and a right channel, respectively. 

[0006] However, it sets to the headphone playback approach given 
[ above-mentioned ] in JP,42-227,B. Since a motor is driven by the detecting 
signal of the sense of the head of a listener itself and the variable resistor and 
variable capacitor of level control electronics and an adjustable delay circuit are 
mechanically controlled by this motor with the analog signal After the listener 
changed the sense of the head, by the time it changed the sound-volume 
difference and time difference of an audio signal of each channel which are 



supplied to headphone, the time lag was produced, and it was not fully able to 
respond to a motion of the head of a listener. 

[0007] Moreover, in the headphone playback approach given 
[ above-mentioned ] in JP,42-227,B, when changing a sound-volume difference 
and time difference, the change property must be determined based on the 
relative physical relationship of a sound source and a listener, the configuration 
of the head of a listener, the configuration of an ear pinna, etc. That is, since the 
physical relationship of a sound source and a listener will be fixed, and a sense 
of distance and distance between sound sources could not be changed and the 
configuration of a head and an ear pinna changed with listeners when it was 
made one certain change property, extent of effectiveness might vary. And a 
means to amend the property of the sound-source proper at the time of 
measuring the transfer function from a virtual source location to both lugs and 
the property of a headphone proper of using was not described. Since a property 
changes greatly with headphone used especially, a playback condition will 
change. 

[0008] Furthermore, according to the solid playback system given in 
JP,54-19242,B, it is indicated that it can ask for the relation between the 
sound-volume difference of the audio signal of each channel supplied to the 
sense and headphone of the head of a listener and the variation between time 



difference continuously. . 

[0009] However, in the solid playback system given [ above-mentioned ] in 
JP,54-19242,B, it asked for the relation between the sound-volume difference of 
an audio signal, and the variation between time difference continuously, in order 
to make this memorize, the memory of a huge capacity had to be prepared, and 
implementation was very difficult. And a means to amend the property of the 
sound-source proper at the time of measuring the transfer function from a virtual 
source location to both lugs and the property of a headphone proper of using 
was not described. 

[0010] Furthermore, an audio playback unit given [ by the same applicant as this 
invention ] in JP,01-112900,A is asked for data for the mutual relation between 
the sound-volume difference of these audio signals, and the variation between 
time difference continuously and discretely, and the equipment which processes 
an audio signal is indicated. 

[0011] However, in the audio playback unit given [ above-mentioned ] in 
JP,01-112900,A, the concreteness at the time of applying to actual goods is 
missing, using [ that the theoretic concept which can be applied to both an 
analog and digital signal processing is only shown, and ] an analog or digital 
' signal processing. And a means to amend the property of the sound-source 
proper at the time of measuring the transfer function from a virtual source 



location to both lugs and the property of a headphone proper of using was not 
described. 

[0012] Furthermore, after fixing and carrying out signal processing of the transfer 
function from each virtual source location to both lugs, a configuration becomes 
easy and it is described to the acoustic signal regenerative apparatus given [ by 
the same applicant as this invention ] in JP,03-214897,A by by controlling the 
level and the time delay of a signal which are supplied to each lug according to 
the angle of rotation of the head that saving of large memory can be performed. 
[0013] This invention is made in view of this point, and aims at offer of the audio 
playback unit accompanied by the image which makes the location of the 
playback image of an acoustic signal orientate so that it may correspond to an 
image. 
[0014] 

[Problem(s) to be Solved by the Invention] Thus, the headphone playback 
approach, the solid playback system, audio playback unit, and acoustic signal 
regenerative apparatus of the former mentioned above having un-arranged [ that 
it is difficult to put in practical use ], since the concrete means for the concrete 
signal processing and utilization and the approach were not shown in spite of 
having needed mass memory for signal processing, and could not carry out, 
when it was not digital signal processing. 



[0015] Moreover, the headphone playback approach's, a solid playback system's, 
a conventional audio playback unit's, and a conventional acoustic signal 
regenerative apparatus's having un-arranged [ that the playback sound source 
of general-purpose audio equipment cannot be used ] in order to have to 
prepare a sound source special for this playback. 

[0016] Moreover, by the conventional headphone, the configuration of 
headphone is the same and a means to amend to the difference in the 
configuration of a lug according to the individual difference of these listeners 
having un-arranged [ of not being prepared ], although the configuration of a lug 
changed with individual difference of a listener. 

[0017] Moreover, by the conventional headphone, a means to amend these 
having un-arranged [ of not being prepared ], in spite of having become the 
physical relationship from which headphone and a lug differ at every wearing of 
the headphone by the listener in many cases. 

[0018] Moreover, by the conventional headphone, a means to amend these 
having un-arranged [ of not being prepared ], although the playback sound 
reflected in the handle part and the reflected wave mixed. 

[0019] Moreover, by the conventional headphone, a means to amend these 
having un-arranged [ of not being prepared ], although the playback sound 
changed with a sound source and headphone properties of using. 



[0020] Moreover, the headphone playback approach^, a solid playback system's, 
a conventional audio playback unit's, and a conventional acoustic signal 
regenerative apparatus's having un-arranged [ thai it is difficult for the direction 
of arbitration, especially the transverse plane of a listener to make a playback 
image orientate ]. 

[0021] Moreover, human being's having un-arranged [ that the headphone 
playback approach, a solid playback system, a conventional audio playback unit, 
and a conventional acoustic signal regenerative apparatus describe nothing 
about the playback of an acoustic signal accompanied by a video signal only for 
an acoustic signal, and do not have ****** ], in spite of having recognized the 
acoustic signal based on vision information and having influenced the normal 
position of an image using this vision information. 

[0022] Moreover, by the conventional headphone, the include-angle detection 
equipment which detects head movement of the listener to a criteria location and 
a direction, and outputs a signal having un-arranged [ small and / that nothing is 
described about the include-angle detection equipment with which it is satisfied 
of this in spite of being lightweight and having to detect a head angle-of-rotation 
signal on real time ]. 

[0023] Moreover, by the conventional headphone, there was un-arranging [ that 
nothings that are acquired for the detecting signal of an include-angle detection 



means on the basis of the direction which the listener has turned to, or the 
direction of the transverse plane of the screen of an image reproduction 
playback means were described about this means in spite of the need ]. 
[0024] Moreover, by the conventional headphone, when a listener's head was 
equipped, in order that the pronunciation section might press a listener's lug, 
there was un-arranging [ that a feeling of wearing was bad ]. 
[0025] Moreover, by the conventional headphone, when performing the 
above-mentioned signal processing, in spite of having wanted to add sound field 
and reverberation which are being heard in a specific loudspeaker and a specific 
hole, there was un-arranging [ that nothing was described ] about the means 
which the means is not expressed but changes extent of the reverberation to 
add independently. 

[0026] Moreover, by the conventional headphone, when performing the 
above-mentioned signal processing, in spite of having wanted to replace the 
impulse response of sound field which results in both the above-mentioned 
listener's lugs fixed from the criteria location of a listener's head, and the virtual 
source location to a direction, there was un-arranging [ that nothing was 
described ] about a means to change the sound field reproduced. 
[0027] Moreover, when performing the above-mentioned signal processing and 
extent of the reverberation which replaced the impulse response of sound field 



which results in both the above-mentioned listener's lugs fixed from the criteria 
location of a listener's head and the virtual-source location to a direction and 
which is reached at the time [ reverberation ] and added was changed, in spite of 
having wanted to display those contents, by the conventional headphone, there 
was un-arranging [ that nothing is described about this display means ]. 
[0028] Moreover, by the conventional headphone, although the analog acoustic 
signal of two channels was supplied to the signal-processing section and 
headphone through the connecting cord, the connecting cord twined, and 
although operability was bad, there was un-arranging [ that nothing was 
described ] about the means which the analog acoustic signal of two channels 
supplies by the wireless transmission system using an infrared electromagnetic 
wave. 

[0029] Moreover, by the conventional headphone, in spite of having wanted to 
correspond to the level of the analog acoustic signal of two channels inputted, 
and to enable the change of an input level, there was un-arranging [ that nothing 
was described about the change means ]. 

[0030] Moreover, by the conventional headphone, there was the 
signal-processing section or un-arranging [ that nothing is stated to it about the 
means by reaching in spite of wanting the stowage of headphone in the case of 
the audio amplifier section ]. [ which performs the above-mentioned signal 



processing ] 

[0031] Moreover, by the conventional headphone, after minding the A/D 
converter from which the amplifier with which gain differs, and coding level differ 
with the output value from an include-angle detector, it incorporated to the 
control circuit, and in spite of having wanted to choose the A/D converter used 
for an angle-of-rotation operation from this data value, there was un-arranging 
[ that nothing was described about this means ]. 

[0032] Moreover, in spite of having wanted to constitute the impulse response 
from the virtual source measured beforehand to point of measurement from 
conventional headphone with the FIR filter of finite tap length, there was 
un-arranging [ that nothing was described about this means ]. 
[0033] Moreover, by the conventional headphone, in spite of having wanted to 
change whether angle of rotation from [ which was computed when angle of 
rotation from a transverse plane was calculated by having detected head 
movement ] a transverse plane returns to a criteria location according to the 
include angle to two or more criteria include angles, there was un-arranging 
[ that nothing was described about this means ]. 

[0034] Moreover, by the conventional headphone, there was un-arranging [ that 
nothing was described about this means ] in spite of gain change **** of the 
amplifier which amplifies the output of an include-angle detector. 



[0035] Moreover, when angle of rotation from a transverse plane was calculated 
by incorporating the digital data by which A/D conversion was carried out to the 
A/D converter which changes into a digital signal the output of the include-angle 
detector which detects head movement by the conventional headphone, and 
carrying out integral count, there was un-arranging [ that nothing was described 
about the means which removes DC offset from A/D-conversion data ]. 
[0036] Moreover, by the conventional headphone, when the above-mentioned 
acoustic signal was amended based on the above-mentioned impulse response, 
there was un-arranging [ that nothing was described about using convolution 
integration ]. 

[0037] Moreover, by the conventional headphone, although the 
above-mentioned acoustic signal is amended based on the above-mentioned 
impulse response, when using two or more convolution integrators, in order to 
judge whether the function of each convolution integrator is normal, there was 
un-arranging [ that nothing was described about having carried the self-check 
function ]. 

[0038] Moreover, by the conventional headphone, when a switch was turned ON 
next time, in spite of having wanted to reproduce from the same contents with 
the various set points chosen last time even when the power switch of the 
above-mentioned regenerative apparatus is turned OFF, there was un-arranging 



[ that nothing was described about this means ]. 

[0039] This invention is made in view of this point, and aims at offer of the audio 
playback unit accompanied by the image which makes the location of the 
playback image of an acoustic signal orientate so that it may correspond to an 
image. 
[0040] 

[Means for Solving the Problem] The body section 1 which performs 
predetermined signal processing to the acoustic signal of two channels 
accompanied by the video signal supplied from the external sources 2 and 66 of 
an analog signal as the audio playback unit accompanied by the image of this 
invention is shown in drawing 1 thru/or drawing 35 , In the audio playback unit 
accompanied by the image which has a sound reproduction means 24 to 
reproduce the acoustic signal in which signal processing was carried out in the 
direction corresponding to the image reproduced by video-signal playback 
means 65, 66, and 92 to reproduce a video signal by the body section 1 The 1st 
storage means 6, 8, 10, and 12 which the body section 1 measured the impulse 
response which results in both a listeners lugs fixed from the criteria location of 
a listener's 23 head, and the virtual source location to a direction, and recorded 
the impulse response, The time of concentration and sound pressure level of an 
acoustic signal which result in both the lugs corresponding to a motion of a 



listener's 23 head are measured for every predetermined include angle from the 
criteria location of a listener's 23 head, and the virtual source location to a 
direction. The 2nd storage means 35 which records the control signal 
corresponding to these, and include-angle detection means 28 and 38 to detect 
head movement of the listener to a criteria location and a direction, and to output 
a signal, A/D converter 3 which changes the acoustic signal of each channel 
from the sources 2 and 66 of a signal into a digital signal, After changing into a 
digital signal with A/D converter 3, it amends based on the impulse response 
memorized by the 1st storage means 6, 8, 10, and 12. Furthermore, the control 
means 5, 7, 9, 11, 50, 51, 52, 53, 54, and 56 amended based on the control 
signal showing time of concentration and sound pressure level, Means 17 and 
18 to amend the property of sound reproduction means 24 proper which 
reproduces the acoustic signal amended by the account control means 5, 7, 9, 
11, 50, 51, 52, 53, 54, and 56, D/A converters 19 and 20 which change the 
amended digital signal into the analog signal of two channels, It has the power 
amplifier 21 and 22 which carries out power amplification of the analog signal 
changed by D/A converters 19 and 20. The sound reproduction means 24 After it 
has the head wearing object 27 whose wearing on a listener's 23 head is 
enabled and control means 5, 7, 9, 11, 50, 51, 52, 53, 54, and 56 amend an 
acoustic signal based on an impulse response, Based on the signal 



corresponding to the predetermined include angle from the include-angle 
detection means 28 and 38, with the control signal showing the time of 
concentration and sound pressure level of an acoustic signal An acoustic signal 
is made to correspond to head movement of a listener 23, and it amends on real 
time, and is; made to reproduce with the sound reproduction means 24 in the 
direction corresponding to the image reproduced by video-signal playback 
means 65, 66, and 92 to reproduce a video signal. 

[0041] Moreover, as the audio playback unit accompanied by the image of this 
invention is shown in drawing 1 thru/or drawing 35 , in ****, the body section .1 is 
constituted in the video-signal playback means 92 and one. 
[0042] Moreover, the audio playback unit accompanied by the image of this 
invention uses the oscillating gyroscope 70 for include-angle detection means 28 
and 38 to detect head movement of the listener 23 to a criteria location and a 
direction, and to output a signal, in ****, as shown in drawing 1 thru/or drawing 
35 . 

[0043] Moreover, the audio playback unit accompanied by the image of this 
invention As shown in drawing 1 thru/or drawing 35 , it is what used the 
oscillating gyroscope 70 for include-angle detection means 28 and 38 to detect 
head movement of the listener 23 to a criteria location and a direction, and to 
output a signal in ****. The power up of the body section 1, or when it reaches 



and the sound reproduction means 24 and the body section 1 are connected 
electrically, warning is emitted with a drop 58 until actuation of the oscillating 
gyroscope 70 is stabilized. 

[0044] moreover , the audio playback unit accompanied by the image of this 
invention be what used the oscillating gyroscope 70 for include angle detection 
means 28 and 38 detect head movement of the listener 23 to a criteria location 
and a direction , and output a signal , and as show in drawing 1 thru/or drawing 
35 , it reach or it make the circumference circuit of an oscillating gyroscope 70 an 
energization condition oscillating gyroscope 70 in **** so that the oscillating 
gyroscope 70 may maintain a steady state after the power off of the body section 
1 . 

[0045] Moreover, as the audio playback unit accompanied by the image of this 
invention is shown in drawing 1 thru/or drawing 35 , in ****, include-angle 
detection means 28 and 38 to detect head movement of the listener 23 to a 
criteria location and an include angle, and to output a signal are formed in one 
side of the case of right and left of the sound reproduction means 24. 
[0046] Moreover, in ****, as the audio playback unit accompanied by the image 
of this invention is shown in drawing 1, thru/or drawing 35 , include-angle 
detection means 28 and 38 to detect head movement of the listener 23 to a 
criteria location and an include angle, and to output a signal are formed in one 



side of the case of right and left of the sound reproduction means 24 so that the 
level angle of rotation of a head can be detected. 

[0047] Moreover, as the audio playback unit accompanied by the image of this 
invention is shown in drawing 1 thru/or drawing 35 , in ****, the include-angle 
detection means 28 and 38 have reset switches 90 and 91, and when reset 
switches 90 and 91 are turned on, they set the direction which the listener 23 
has turned to as a reference direction. 

[0048] Moreover, as the audio playback unit accompanied by the image of this 
invention is shown in drawing 1 thru/or drawing 35 , in ****, the include-angle 
detection means 28 and 38 have reset switches 90 and 91, and when reset 
switches 90 and 91 are turned on, they set the direction of the transverse plane 
of the screen of the video-signal playback means 65, 66, and 92 as a reference 
direction. 

[0049] Moreover, as the audio playback unit accompanied by the image of this 
invention is shown in drawing 1 thru/or drawing 35 , in ****, the include-angle 
detection means 28 and 38 are the head wearing object 27 whose wearing on a 
listener's 23 head has reset switches 90 and 91 and reset switches 90 and 91 
enable, or a thing which reaches and is prepared in the case of the sound 
reproduction means 24. 

[0050] Moreover, the audio playback unit accompanied by the image of this 



invention As shown in drawing 1 thru/or drawing 35 , in ****, on the head wearing 
object 27 of the sound reproduction means 24 whose wearing on a listener's 23 
head is enabled From a listener's 23 lugs 23L and 23R, at least, the 
pronunciation sections 93 and 94,103,104 so that only the distance in which the 
pronunciation sections 93 and 94,103,104 do not press a listener's 23 lugs 23L 
and 23R may separate The supporter material 95, 96, 97, and 
98,105,106,107,108 to support is formed. 

[0051] Moreover, in ****, as shown in drawing 1 thru/or drawing 35 , the audio 
playback unit accompanied by the image of this invention is attached so that the 
shaft of the pronunciation direction of the pronunciation sections 170, 180, 190, 
200, and 210 established in the head wearing object 27 of the sound 
reproduction means 24 whose wearing on a listener's 23 head is enabled may 
not become parallel to the line which connects both a listener's 23 lugs 23L and 
23R. 

[0052] Moreover, as the audio playback unit accompanied by the image of this 
invention is shown in drawing 1 thru/or drawing 35 , in ****, a part or the whole of 
a property which amends the property of the proper of a sound reproduction 
means 24 to reproduce an acoustic signal is collapsed in the impulse response 
of the 1st storage means 6, 8, 10, and 12. 

[0053] Moreover, as the audio playback unit accompanied by the image of this 



invention is shown in drawing 1 thru/or drawing 35 , in ****, a part or the whole of 
a property which amends the property of sound reproduction means 24 proper 
which reproduces an acoustic signal is constituted by the analog filter. 
[0054] Moreover, the audio playback unit accompanied by the image of this 
invention forms changing the condition of having been bypassed without 
performing signal processing by the condition that the body section 1 performed 
signal processing, and the body section 1, in ****, as shown in drawing 1 thru/or 
drawing 35 , and a changeover switch 59. 

[0055] Moreover, as the audio playback unit accompanied by the image of this 
invention is shown in drawing 1 thru/or drawing 35 , in case the body section 1 
performs signal processing in ****, having changed extent of the reverberation to 
add independently and the switch 254 for changing are formed. 
[0056] Moreover, as shown in drawing 1 thru/or drawing 35 , in case the audio 
playback unit accompanied by the image of this invention performs signal 
processing in ****, it has having made the sound field reproduced changed and 
the switch 254 for changing by replacing the impulse response of sound field 
which results in both 23 listeners 1 lugs 23L and 23R fixed from the criteria 
location of a listener's 23 head, and the virtual source location to a direction. 
[0057] Moreover, the audio playback unit accompanied by the image of this 
invention As shown in drawing 1 thru/or drawing 35 , in case the body section 1 



performs the above-mentioned signal processing in **** When the impulse 
response of sound field which results in both a listener's 23 lugs 23L and 23R 
fixed from the criteria location of a listener's 23 head and the virtual source 
location to a direction is replaced, or -- and when extent of the reverberation to 
add is changed, or when the playback condition in the condition of not 
performing the condition or signal processing which performed signal processing 
by the body section 1 is changed, it has the drop 61 which shows those contents. 
[0058] Moreover, the audio playback unit accompanied by the image of this 
invention When the changeover switch 59 which changes the condition of having 
been bypassed without the condition that the body section 1 performed signal 
processing, and the body section 1 performing signal processing in ****, as 
shown in drawing 1 thru/or drawing 35 is set to a bypass condition, When the 
impulse response of sound field which results in both a listener's 23 lugs 23L 
and 23R fixed from the criteria location of a listener's 23 head and the virtual 
source location to a direction is replaced, Or the drops 60 and 61 which show 
those contents when extent of the reverberation reached and added is changed 
put out the Night or reach, and will be in a dark condition. 

[0059] Moreover, as the audio playback unit accompanied by the image of this 
invention is shown in drawing 1 thru/or drawing 35 , in ****, the analog acoustic 
signal of two channels is supplied by the wireless transmission systems 272 and 



280 using an infrared electromagnetic wave. 

[0060] Moreover, in ****, as shown in drawing 1 thru/or drawing 35 , when the 
analog acoustic signal of two channels is supplied by the wireless transmission 
systems 272 and 280 using an infrared electromagnetic wave, a drop 62 turns 
on the audio playback unit accompanied by the image of this invention in 
wireless transmission effective area. 

[0061] moreover, the switch 63 which the audio playback unit accompanied by 
the image of this invention corresponds to the level of the analog acoustic signal 
of two channels inputted in **** as shown in drawing 1 thru/or drawing 35 , and 
enables the change of an input level » or — and volume is prepared. 
[0062] Moreover, as shown in drawing 1 thru/or drawing 35 , in case the audio 
playback unit accompanied by the image of this invention replaces the impulse 
response of sound field which results in both a listener's 23 lugs 23L and 23R 
fixed from the criteria location of a listener's 23 head, and the virtual source 
location to a direction in **** in case the body section 1 performs signal 
processing, it changes extent of the reverberation to add to coincidence. 
[0063] Moreover, the audio playback unit accompanied by the image of this 
invention forms having presupposed that the change of the input level of the 
analog acoustic signal of two channels inputted and the change of a wireless 
input are switchable with one switch 63, and its changeover switch 63 in ****, as 



shown in drawing 1 thru/or drawing 35 . 

[0064] Moreover, the audio playback unit accompanied by the image of this 
invention forms the receipt attaching part 64 of the sound reproduction means 24 
in the body section 1 which performs signal processing in ****, as shown in 
drawing 1 thru/or drawing 35 . 

[0065] Moreover, the audio playback unit accompanied by the image of this 
invention The amplifier 73 with which at least two or more gain which forms the 
oscillating gyroscope 71 in the include-angle detection means 28 and 38, and 
amplifies the output from the oscillating gyroscope 71 in **** as shown in 
drawing 1 thru/or drawing 35 differs, A/D converter 75 which changes into a 
digital signal the signal amplified by the amplifier 73, The control circuit 77 which 
calculates angle of rotation by controlling amplifier 73 and A/D converter 75 is 
provided. The output of the oscillating gyroscope 71 is respectively inputted into 
the amplifier 73 with which at -least two or more gain differs. After encoding that 
output through A/D converter 75 respectively, it incorporated to the control circuit 
77, and it has the angle-of-rotation detecting element which chose A/D converter 
75 used for an angle-of-rotation operation from this data value. 
[0066] Moreover, the audio playback unit accompanied by the image of this 
invention As shown in drawing 1 thru/or drawing 35 , in ****, the impulse 
response from the virtual source measured beforehand to point of measurement 



is constituted from an FIR filter 312 of finite tap length. [ when collapsing and 
carrying out signal processing of this impulse response to the digitized voice 
input signal ] Divide this input signal into two lines, and one line is inputted into 
this FIR filter 312 as it is. After taking attenuation 310, input other one line into 
the delay machine 311, and one of the 1 or more ************ s f rom the delay 
machine 311, or after reaching and delaying two or more time amount, it takes 
out these signals from the delay machine 311. It is made to add in the 
summation point prepared in the middle of the tap of the FIR filter 312. 
[0067] Moreover, the audio playback unit accompanied by the image of this 
invention A/D converter 75 which changes into a digital signal the output of the 
oscillating gyroscope 71 which forms the oscillating gyroscope 71 in the 
include-angle detection means 28 and 38, and detects head movement in **** as 
shown in drawing 1 thru/or drawing 35 , [ when the control circuit 77 which 
calculates angle of rotation from a transverse plane by controlling A/D converter 
75 is provided and it calculates this angle of rotation ] It returns to the nearest 
criteria include angle at the speed beforehand specified when angle of rotation 
from [ which was computed by the control circuit 77 ] a transverse plane was the 
deflection below a fixed include angle to 1 or two or more criteria include angles. 
In the case of larger include-angle deflection than the above-mentioned include 
angle, it has the angle-of-rotation detecting element it was made not to return. 



[0068] Moreover, the audio playback unit accompanied by the image of this 
invention The amplifier 73 which forms the. oscillating gyroscope 71 in the 
include-angle detection means 28 and 38, and amplifies this output in **** as 
shown in drawing 1 thru/or drawing 35 , When the control circuit 77 which 
calculates angle of rotation by controlling A/D converter 75 which changes the 
amplified signal into a digital signal, and amplifier 73 and A/D converter 75 is 
provided and this result of an operation performs appliance control, A gain 
change means is formed in this amplifier 73, and it has the angle-of-rotation 
detecting element which changed this gain according to the digital data value 
incorporated in the control circuit 77. 

[0069] Moreover, the audio playback unit accompanied by the image of this 
invention As shown in drawing 1 thru/or drawing 35 , a digital voice input signal 
is divided into two lines in ****. Input one line into a low pass filter 313, and it 
inputs into the FIR filter 315, after carrying out the output down sampling 314. 
The output is carried out over sampling technique 316, and is taken out, and 
after letting a high pass filter 318 pass, it is made to make other one signal the 
output of this exaggerated sampling filter 316 addition 317. 
[0070] Moreover, the audio playback unit accompanied by the image of this 
invention As shown in drawing 1 thru/or drawing 35 , a digitized voice input 
signal is divided into two lines in ****. Input one line into a low pass filter 313, and 



it inputs into the FIR filter 315, after carrying out the output down sampling 314. 
The output is carried out over sampling technique 316, and is taken out, and 
after it is inputted into the delay machine 319 after letting a high pass filter 318 
pass, and fixed time delay is carried out, it is made to make other one signal the 
output of this exaggerated sampling filter 316 addition 317. 
[0071] Moreover, the audio playback unit accompanied by the image of this 
invention As shown in drawing 1 thru/or drawing 35 , a digitized voice input 
signal is divided into two lines in ****. Input one line into a low pass filter 313, and 
it inputs into the FIR filter 315, after carrying out the output down sampling 314. 
The output is carried out over sampling technique 316, and is taken out, and 
after grant 320 is taken, it is made to make the frequency characteristics needed 
in other one signal after letting a high pass filter 318 pass the output of this 
exaggerated sampling filter 316 addition 317. 

[0072] Moreover, the audio playback unit accompanied by the image of this 
invention A/D converter 325 which changes into a digital signal the output of the 
oscillating gyroscope 71 which forms the oscillating gyroscope 71 in the 
include-angle detection means 321, and detects head movement in **** as 
shown in drawing 1 thru/or drawing 35 , [ when the control circuit 326 which 
calculates angle of rotation from a transverse plane by controlling A/D converter 
325 is provided and it calculates this angle of rotation ] It carries out smooth [ of 



LPF324 by the digital filter which detects a dc component from the digital signal 
incorporated in the control circuit 326, Pulse-Density-Modulation 329 output 
signal outputted outside a control circuit 326 according to this digital LPF324 
output, and this Pulse-Density-Modulation 329 output signal ]. The means 327 
which carries out negative feedback of the result to said amplifier is established, 
and it has the angle-of-rotation detecting element which removed dc-component 
offset of the data incorporated to a control circuit 326. <BR> [0073] Moreover, 
the audio playback unit accompanied by the image of this invention As shown in 
drawing 1 thru/or drawing 35 , in ****, the acoustic signal of each channel from 
the source 2 of a signal is changed into a digital signal with A/D converter 3. 
After amending based on the impulse response memorized by the 1st storage 
means 6, 8, 10, and 12 Add, and to the signal of two channels to both lugs, 
based on the control signal showing the time of concentration and sound 
pressure level corresponding to an include angle from the include-angle 
detection means 28 and 38, make an acoustic signal correspond to head 
movement of a listener 23, and signal processing is carried out on real time. It is 
made to reproduce with the sound reproduction means 24. 
[0074] Moreover, the audio playback unit accompanied by the image of this 
invention As shown in drawing 1 thru/or drawing 35 , in the oscillating 
gyroscope 71 is formed in the include-angle detection means 28 and 38. When 



amplify this analog output, the amplified signal is changed into a digital signal 
with A/D converter 75, the control circuit 77 which calculates angle of rotation is 
provided and signal processing corresponding to this result of an operation is 
performed, Only when the variation of the calculated include angle exceeds 
constant value, it has the angle-of-rotation detecting element which updates the 
value of an include angle. 1 

[0075] Moreover, in ****, as shown in drawing 1 thru/or drawing 35 , when 
amending an acoustic signal based on an impulse response in control means 5, 
7, 9, 11, 50, 51, 52, 53, 54, and 56, convolution integration is used for the audio 
playback unit accompanied by the image of this invention. 

[0076] Moreover, the audio playback unit accompanied by the image of this 
invention As shown in drawing 1 thru/or drawing 35 , although an acoustic signal 
is amended based on an impulse response in control means 5, 7, 9, 11, 50, 51, 
52, 53, 54, and 56, in **** A self-check function is carried in order to judge 
whether the function of each convolution integrators 5, 7, 9, and 11 is normal, 
when using two or more convolution integrators 5, 7, 9, and 1 1 . 
[0077] Moreover, when a switch is turned ON next time, the various set points 
chosen last time are memorized by predetermined memory, and it enables it to 
reproduce the audio playback unit accompanied by the image of this invention 
from the same contents, even when the electric power switch of the body section 



1 is turned OFF in **** as shown in drawing 1 thru/or drawing 35 . 
[0078] Moreover, it is made for the audio playback unit accompanied by the 
video signal of this invention to operate also to the input signal of only an 
acoustic signal in ****, as shown in drawing 1 thru/or drawing 35 . 
[0079] Moreover, the audio playback unit accompanied by the video signal of 
this invention As shown in drawing 1 thru/or drawing 35 , in ****, the 
above-mentioned include-angle detection means has a reset switch, the switch 
for setting the direction which the above-mentioned listener has turned to when 
the above-mentioned reset switch is turned on as a reference direction — and the 
changeover switch which changes the condition of having been bypassed with 
the condition of having performed the above-mentioned signal processing -- and 
the switch for changing extent of the reverberation to add independently, in case 
the above-mentioned signal processing is performed - and By replacing the 
impulse response of sound field which results in both the above-mentioned 
listener's lugs fixed from the criteria location of a listener's head, and the virtual 
source location to a direction, in case the above-mentioned signal processing is 
performed The signal cable for connecting the switch and the above-mentioned 
headphone for changing the sound field reproduced, the output cable of the 
above-mentioned include-angle detection means, and the power cable of the 
above-mentioned include-angle detection means are connected with the 



above-mentioned body section by one connector. 
[0080] 

[Function] The body section 1 which performs predetermined signal processing 
to the acoustic signal of two channels accompanied by the video signal supplied 
from the external sources 2 and 66 of an analog signal according to this 
invention, With a sound reproduction means 24 to reproduce the acoustic signal 
in which signal processing was carried out in the direction corresponding to the 
image reproduced by video-signal playback means 65, 66, and 92 to reproduce 
a video signal by the body section 1 After control means 5, 7, 9, 11, 50, 51, 52, 
53, 54, and 56 amend an acoustic signal based on an impulse response, Since 
an acoustic signal is made to correspond to head movement of a listener 23 and 
it amends and reproduces on real time based on the signal corresponding to the 
predetermined include angle from the include-angle detection means 28 and 38 
with the control signal showing the time of concentration and sound pressure 
level of an acoustic signal The front normal position of the playback image can 
be made to carry out in the direction corresponding to a playback image using 
the playback sound source of general-purpose audio equipment. 
[0081] Moreover, the front normal position of the playback image can be made 
according to this invention, to carry out in the direction corresponding to a 
playback image simply, since the body section 1 was constituted in the 
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video-signal playback means 92 and one, without connecting a code. 
[0082] Moreover, since the oscillating gyroscope 70 was used for include-angle 
detection means 28 and 38 to detect head movement of the listener 23 to a 
criteria location and a direction, and to output a signal according to this invention, 
a head angle-of-rotation signal is detectable on real time with the small and 
lightweight oscillating gyroscope 70. 

[0083] Moreover, according to this invention, it is what used the oscillating 
gyroscope 70 for include-angle detection means 28 and 38 to detect head 
movement of the listener 23 to a criteria location and a direction, and to output a 
signal. Since warning is emitted with an indicator 58 until actuation of the 
oscillating gyroscope 70 is stabilized the power up of the body section 1 , or when 
it reaches and the sound reproduction means 24 and the body section 1 are 
connected electrically, a condition with unstable actuation of the oscillating 
gyroscope 70 is detectable with an indicator 58. 

[0084] Moreover, since according to this invention it reaches oscillating 
gyroscope 70 or the circumference circuit of the oscillating gyroscope 70 is 
made into an energization condition so that it may be what used the oscillating 
gyroscope 70 for include angle detection means 28 and 38 detect head 
movement of the listener 23 to a criteria location and a direction, and output a 
signal and the oscillating gyroscope 70 may maintain a steady state after the 



power off of the body section 1, the oscillating gyroscope 70 can maintain a 
steady state. 

[0085] Moreover, since include-angle detection means 28 and 38 to detect head 
movement of the listener 23 to a criteria location and an include angle, and to 
output a signal are formed in one side of the case of right and left of the sound 
reproduction means 24 according to this invention, angle of rotation of a head is 
certainly detectable. 

[0086] Moreover, since according to this invention include-angle detection 
means 28 and 38 to detect head movement of the listener 23 to a criteria 
location and an include angle, and to output a signal are formed in one side of 
the case of right and left of the sound reproduction means 24 so that the level 
angle of rotation of a head can be detected, angle of rotation of a head is 
certainly detectable. 

[0087] Moreover, since according to this invention the direction which the 
listener 23 has turned to was set as the reference direction when the 
include-angle detection means 28 and 38 had reset switches 90 and 91 and 
reset switches 90 and 91 were turned on, the direction which the listener 23 has 
turned to can be set as a reference direction, and the include-angle detection 
means 28 and 38 can detect an include angle. 

[0088] Moreover, since according to this invention the direction of the transverse 



plane of the screen of the video-signal playback means 65, 66, and 92 was set 
as the reference direction when the include-angle detection means 28 and 38 
had reset switches 90 and 91 and reset switches 90 and 91 were turned on, the 
direction of the transverse plane of the screen of the video-signal playback 
means 65, 66, and 92 can be set as a reference direction, and the include-angle 
detection means 28 and 38 can detect an include angle. 

[0089] Moreover, according to this invention, the include-angle detection means 
28 and 38 have reset switches 90 and 91 , it is in the head wearing object 27 or 
the condition of having equipped the head with the sound reproduction means 
24 since it reached and was prepared in the case of the sound reproduction 
means 24 whose wearing on a listener's 23 head reset switches 90 and 91 
enable, and they can apply front reset, without operating the body section 1 in 
any way. 

[0090] According to this invention, on moreover, the head wearing object 27 of 
the sound reproduction means 24 whose wearing on a listener's 23 head is 
enabled From a listener's 23 lugs 23L and 23R, at least, the pronunciation 
sections 93 and 94,103,104 so that only the distance in which the pronunciation 
sections 93 and 94,103,104 do not press a listener's 23 lugs 23L and 23R may 
separate Since the supporter material 95, 96, 97, and 98,105,106,107,108 to 
support was formed, when not equipping with the radiation impedance from an 



external-auditory-meatus entry to an outside, it can become near, and the 
normal position of a playback image head outside can be made easy, and a 
feeling of wearing can be raised. 

[0091] According to this invention, moreover, the shaft of the pronunciation 
direction of the pronunciation sections 170, 180, 190, 200, and 210 established 
in the head wearing object 27 of the sound reproduction means 24 whose 
wearing on a listener's 23 head is enabled Since it is attached so that it may not 
become parallel to the line which connects both a listener's 23 lugs 23L and 23R, 
the noise produced from the scattered reflection by difference of the 
configuration of the lug by a listener's 23 individual difference can be prevented, 
and the normal position of a playback image head outside can be made easy. 
[0092] Moreover, according to this invention, since a part or the whole of a 
property which amends the property of the proper of a sound reproduction 
means 24 to reproduce an acoustic signal is collapsed in the impulse response 
of the 1st storage means 6, 8, 10, and 12, it does not need to form in others a 
means to amend the property of the proper of the sound reproduction means 24, 
and can carry out signal processing efficiently. 

[0093] Moreover, according to this invention, since a part or the whole of a 
property which amends the property of sound reproduction means 24 proper 
which reproduces an acoustic signal is constituted by the analog filter, it can 



carry out signal processing efficiently with an easy configuration. 
[0094] Moreover, since changing the condition of having been bypassed without 
performing signal processing by the condition that the body section 1 performed 
signal processing, and the body section 1, and a changeover switch 59 were 
formed according to this invention, signal processing and a bypass can be 
changed to arbitration. 

[0095] Moreover, according to this invention, in case the body section 1 performs 
signal processing, extent of reverberation can be changed into arbitration and 
can carry out signal processing to the acoustic signal which reproduces extent of 
the reverberation to add since having made it change independently and the 
switch 254 for changing are formed. 

[0096] Moreover, since according to this invention it has having made the sound 
field reproduced by replacing the impulse response of sound field which results 
in both 23 listeners 1 lugs 23L and 23R fixed from the criteria location of a 
listener's 23 head, and the virtual source location to a direction changed, and the 
switch 254 for changing in case signal processing is performed, it can change to 
the sound field of arbitration, hearing a playback sound. 

[0097] Moreover, when the body section 1 performs the above-mentioned signal 
processing according to this invention and the impulse response of sound field 
which results in both a listener's 23 lugs 23L and 23R fixed from the criteria 



location of a listener's 23 head and the virtual source location to a direction is 
replaced, or - and, since it has the drop 61 which shows those contents when 
extent of the reverberation to add is changed, or when the playback condition in 
the condition of not performing the condition or signal processing which 
performed signal processing by the body section 1 is changed A change and 
bypass of sound field and reverberation can be distinguished easily. 
[0098] Moreover, when the changeover switch 59 which changes the condition 
of having been bypassed without the condition that the body section 1 performed 
signal processing, and the body section 1 performing signal processing 
according to this invention is set to a bypass condition, When the impulse 
response of sound field which results in both a listener's 23 lugs 23L and 23R 
fixed from the criteria location of a listener's 23 head and the virtual source 
location to a direction is replaced, Or since the indicators 60 and 61 which show 
those contents put out the light or reach and will be in a dark condition when 
extent of the reverberation reached and added is changed, a bypass condition, 
sound field, and the change condition of reverberation can be distinguished 
easily. 

[0099] Moreover, according to this invention, since the analog acoustic signal of 
two channels is supplied by the wireless transmission systems 272 and 280 
using an infrared electromagnetic wave, a playback sound can be heard, without 



connecting a code. 

[0100] Moreover, since according to this invention a drop 62 lights up in wireless 
transmission effective area when the analog acoustic signal of two channels is 
supplied by the wireless transmission systems 272 and 280 using an infrared 
electromagnetic wave, the effective condition of wireless transmission can be 
distinguished. 

[0101] moreover, the switch 63 which according to this invention corresponds to 
the level of the analog acoustic signal of two channels inputted, and enables the 
change of an input level -- or -- and since volume was prepared, the level of an 
input signal can be changed to the level of arbitration, and signal processing can 
be carried out. 

[0102] Moreover, since extent of the reverberation to add is changed to 
coincidence in case the impulse response of sound field which results in both a 
listener's 23 lugs 23L and 23R fixed from the criteria location of a listener's 23 
head and the virtual source location to a direction in case the body section 1 
performs signal processing is replaced according to this invention, operability 
can improve and more effective signal processing can be performed. 
[0103] Moreover, since the change of the input level of the analog acoustic 
signal of two channels inputted and the change of a wireless input having 
presupposed that it is switchable with one switch 63 and its changeover switch 



63 were formed according to this invention, operability can improve and more 
effective signal processing can be performed. 

[0104] Moreover, since the receipt attaching part 64 of the sound reproduction 
means 24 was formed in the body section 1 which performs signal processing 
according to this invention, the body section 1 can make the receipt attaching 
part 64 of the sound reproduction means 24 serve a double purpose. 
[0105] Moreover, the amplifier 73 with which at least two or more gain which 
according to this invention forms the oscillating gyroscope 71 in the 
include-angle detection means 28 and 38, and amplifies the output from the 
oscillating gyroscope 71 differs, A/D converter 75 which changes into a digital 
signal the signal amplified by the amplifier 73, The control circuit 77 which 
calculates angle of rotation by controlling amplifier 73 and A/D converter 75 is 
provided. The output of the oscillating gyroscope 71 is respectively inputted into 
the amplifier 73 with which at least two or more gain differs. Since it has the 
angle-of-rotation detecting element which chose A/D converter 75 which 
incorporates to a control circuit 77 and is used for an angle-of-rotation operation 
from this data value after encoding that output through A/D converter 75 with 
which coding level differs respectively The amplifier 73 of the optimal gain and 
A/D converter 75 of coding level can be chosen. 

[0106] Moreover, according to this invention, the impulse response from the 



virtual source measured beforehand to point of measurement is constituted from 
an FIR filter 312 of finite tap length. [ when collapsing and carrying out signal 
processing of this impulse response to the digitized voice input signal ] Divide 
this input signal into two lines, and one line is inputted into this FIR filter 312 as it 
is. After taking attenuation 310, input other one line into the delay machine 31 1 , 
and one of the 1 or more ************ s f rom the delay machine 311, or after 
reaching and delaying two or more time amount, it takes out these signals from 
the delay machine 311. Since it adds in the summation point prepared in the 
middle of the tap of the FIR filter 312, the signal delayed when the signal which 
has not been delayed probably was inputted into the FIR filter 312 and the 
impulse response was completed about is again inputted into the FIR filter 312. 
Thereby, the die length of the response with the apparent FIR filter 312 doubles, 
and can make a long impulse response also from the short FIR filter 312 of tap 
length. 

[0107] Moreover, according to this invention, divide a digitized voice input signal 
into two lines, and one line is inputted into a low pass filter 313. It inputs into the 
FIR filter 315, after carrying out the output down sampling 314. The output over 
sampling technique 316 carry out, make it take out, and after letting a high pass 
filter 318 pass, other one signal Since addition 317 is taken for the output of this 
exaggerated sampling filter 316 after fixed time delay is inputted and carried out 



to the delay machine 319, a down sampling is carried out and the signal of the 
band where an input sound signal frequency is low is processed with the FIR 
filter 315 with a low sampling frequency. Therefore, the die length of the impulse 
response of this band can be lengthened. For example, the response time which 
can be constituted also from an FIR filter 315 of the same configuration in one 
half of sampling frequencies if a down sampling is carried out doubles. Moreover, 
although added to the output of said FIR filter 315 which the signal of the high 
frequency band of an input sound signal did not let the FIR filter 315 pass, but 
processed the low-pass signal, the sense of incongruity on audibility is mitigated 
by setting a high region signal as a band 10kHz or more. The response time with 
the FIR filter 315 can be lengthened by this, and a long impulse response can be 
made also from the short FIR filter 315 of tap length. 

[0108] Moreover, according to this invention, divide a digitized voice input signal 
into two lines, and one line is inputted into a low pass filter 313. It inputs into the 
FIR filter 315, after carrying out the output down sampling 314. The output over 
sampling technique 316 carry out, make it take out, and after letting a high pass 
filter 318 pass, other one signal Since addition 317 is taken for the output of this 
exaggerated sampling filter 316 after fixed time delay is inputted and carried out 
to the delay machine 319, a high region signal is added after carrying out fixed 
time delay. Therefore, after the low-pass signal component of the source of 



pronunciation in input sound signals, such as musical sound, is outputted, the 
sense of incongruity on the image normal position by the high region signal 
component of the same source of pronunciation being outputted, and not letting 
the FIR filter 315 pass in a high region by Haas effect is improved. 
[0109] Moreover, according to this invention, divide a digitized voice input signal 
into two lines, and one line is inputted into a low pass filter 313. It inputs into the 
FIR filter 315, after carrying out the output down sampling 314. The output over 
sampling technique 316 carry out, make it take out, and after letting a high pass 
filter 318 pass, other one signal Since the frequency characteristics needed are 
made the output of this exaggerated sampling filter 316 addition 317 after grant 
320 is taken, it is constituted by the passband section of the frequency response 
which gives the frequency characteristics needed by the 
frequency-characteristics addition circuit 320, and is made into the purpose, and 
the property approximated beforehand. Therefore, finally it is added with a 
low-pass signal, and the frequency response of the signal outputted becomes 
the frequency characteristics used as a reappearance target, and the 
approximated property. 

[0110] Moreover, A/D converter 325 which changes into a digital signal the 
output of the oscillating gyroscope 71 which according to this invention forms the 
oscillating gyroscope 71 in the include-angle detection means 321, and detects 



head movement, [ when the control circuit 326 which calculates angle of rotation 
from a transverse plane by controlling A/D converter 325 is provided and it 
calculates this angle of rotation ] It carries out smooth [ of LPF324 by the digital 
filter which detects a dc component from the digital signal incorporated in the 
control circuit 326, Pulse-Density-Modulation 329 output signal outputted outside 
a control circuit 326 according to this digital LPF324 output, and this 
Pulse-Density-Modulation 329 output signal ]. Since it had the angle-of-rotation 
detecting element which removed dc-component offset of the data which 
establish the means 327 which carries out negative feedback of the result to said 
amplifier, and are incorporated to a control circuit 326, angle of rotation can be 
calculated by the ability to remove dc-component offset. 

[0111] Moreover, according to this invention, the acoustic signal of each channel 
from the source 2 of a signal is changed into a digital signal with A/D converter 3. 
After amending based on the impulse response memorized by the 1st storage 
means 6, 8, 10, and 12 Based on the control signal with which it adds and the 
time of concentration corresponding to the include angle from the include-angle 
detection means 28 and 38 and sound pressure level are expressed to the 
signal of two channels to both lugs, make an acoustic signal correspond to head 
movement of a listener 23, and signal processing is carried out on real time. 
Since it reproduces with the sound reproduction means 24, it can amend with an 



easy configuration that what is necessary is just to amend to the signal of two 
channels. 

[0112] Moreover, according to this invention, the oscillating gyroscope 71 is 
formed in the include-angle detection means 28 and 38. When amplify this 
analog output, the amplified signal is changed into a digital signal with A/D 
converter 75, the control circuit 77 which calculates angle of rotation is provided 
and signal processing corresponding to this result of an operation is performed, 
Since it had the angle-of-rotation detecting element which updates the value of 
an include angle only when the variation of the calculated include angle 
exceeded constant value When gap is generated between actual head angle of 
rotation and angle of rotation for which it asked by the operation, angle of 
rotation for which it asked by the operation can return to whenever 
[ transverse-plane vectorial angle ] at the speed as which it was beforehand 
specified to the direction of a transverse plane only in the case of the deflection 
below a fixed include angle. That is, in order to process so that angle of rotation 
for which it asked by the operation may return to whenever [ transverse-plane 
vectorial angle ] (0 degree) when an image is in a listener's visual field (i.e., 
when it is presumed that the image is seen), it acts so that gap of an image 
location and an image location may be lessened. Conversely, when it is 
presumed that the listener has not turned to the direction of an image clearly (i.e., 



when angle of rotation for which it asked by the operation becomes more than a 
certain fixed include angle to the direction of a transverse plane), it does not 
return to whenever [ transverse-plane vectorial angle ] (0 degree), but 
generating of the error by return actuation can be lessened. 
[0113] Moreover, since according to this invention convolution integration is 
used when amending an acoustic signal based on an impulse response in 
control means 5, 7, 9, 11, 50, 51 , 52, 53, 54, and 56, signal processing can be 
performed exactly. 

[0114] Moreover, according to this invention, although an acoustic signal is 
amended based on an impulse response in control means 5, 7, 9, 11, 50, 51 , 52, 
53, 54, and 56 Since the self-check function was carried in order to judge 
whether the function of each convolution integrators 5, 7, 9, and 11 is normal, 
when using two or more convolution integrators 5, 7, 9, and 1 1 , it can collapse in 
advance of signal processing, and the function of integrators 5, 7, 9, and 11 can 
be checked beforehand. 

[01 15] Moreover, since the various set points chosen last time are memorized by 
predetermined memory and enabled it according to this invention to reproduce 
from the same contents even when the electric power switch of the body section 
1 is turned OFF when a switch was turned ON next time, operability can be 
raised. 
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[0116] Moreover, according to this invention, it operates also to the input signal 
of only an acoustic signal. 

[01 17] Moreover, according to this invention, the above-mentioned include-angle 
detection means has a reset switch, the switch for setting the direction which the 
above-mentioned listener has turned to when the above-mentioned reset switch 
is turned on as a reference direction - and the changeover switch which 
changes the condition of having been bypassed with the condition of having 
performed the above-mentioned signal processing - and in case the 
above-mentioned signal processing is performed, extent of the residual to add is 
changed independently — as — the switch of a sake - and By replacing the 
impulse response of sound field which results in both the above-mentioned 
listener's lugs fixed from the criteria location of a listener's head, and the virtual 
source location to a direction, in case the above-mentioned signal processing is 
performed The signal cable for connecting the switch and the above-mentioned 
headphone for changing the sound field reproduced, Since the output cable of 
the above-mentioned include-angle detection means and the power cable of an 
include-angle detection means were connected with the above-mentioned body 
section by one connector, a signal can be supplied with one connector. 
[0118] 

[Example] One example of the audio playback unit accompanied by the image 



which starts this invention below is explained to a detail according to drawing 32 
from drawing 1 . 

[01 19] The audio playback unit accompanied by the image of the example of this 
invention A feeling of the normal position equivalent to a sound being 
reproduced from the loudspeaker which should be put on the physical 
relationship beforehand defined when reproducing by the loudspeaker originally, 
in case the general-purpose acoustic signal supplied from the outside is 
reproduced by headphone, Even if it reproduces a feeling of sound field etc. by 
headphone in the direction corresponding to an image, it is made to be obtained, 
and especially, as adaptation processing removes a difference of the 
configuration of the lug by the individual difference of a listener, a noise, etc., 
they are amended. 

[0120] That is, the audio playback unit accompanied by the image of the 
example of this invention is used for the system which reproduces the acoustic 
signal of two channels collected with the laser disc etc. by headphone. In case 
the digitized acoustic signal which is recorded on each channel the making the 
physical relationship (for example, they being the front right of a listener, the 
front left, a center, and others.) defined especially beforehand orientate each 
image purpose is reproduced by headphone etc., head rotation of a listener is 
detected and it is made to amend on real time. 



[0121] In drawing 1 , the busy condition of one example of the audio playback 
unit accompanied by the image of this invention is shown. A sign 1 is a body of 
an audio playback unit which performs signal processing to an acoustic signal. 
The analog acoustic signal of two channels accompanied by the image recorded 
on the laser disc 66 is reproduced with a player 65, and an acoustic signal is 
supplied to the body 1 of an audio playback unit through the connecting cord 
which is not illustrated. A video signal is supplied to a projector 67 and projects 
an image on a screen 68. After predetermined signal processing is performed to 
the acoustic signal supplied to the body 1 of an audio playback unit, it is supplied 
to headphone 24 through the connecting cord connected to the phones jack 57. 
[0122] A listener 23 can equip a head with headphone 24, and can hear a 
playback sound. In case an acoustic signal is reproduced by headphone etc., the 
digital oscillating gyroscope 28 detects head rotation of a listener 23, and he is 
trying to amend on real time. Thereby, a playback image can be made to 
orientate in the direction of the image always reproduced by the screen 68. In 
this case, he applies muting to a regenerative signal and is trying to raise 
playback tone quality to the power up of the body 1 of an audio playback unit. 
[0123] When the gyroscope stability drop 58 is formed and the connecting cord 
of headphone 24 is connected to a phones jack 57, it displays that actuation of 
the digital signal gyroscope 28 was stabilized on the body 1 of an audio playback 



unit. A bypass switch 59 chooses the condition of being bypassed without 
performing the condition that signal processing by the body 1 of an audio 
playback unit is performed, and signal processing to the playback acoustic 
signal accompanied by the image from a player 65, and the bypass indicator 60 
indicates that the bypass condition was chosen. 

[0124] Sound field and the reverberation indicator 61 display a change condition, 
when sound field and reverberation are changed with the sound field and the 
reverberation changeover switch which are mentioned later. When transmitting 
an acoustic signal for the body 1 of an audio playback unit, and headphone 24 
by wireless, the wireless effective area indicator 62 shows the condition that 
transmission of an acoustic signal can be performed effectively, even if it 
separates headphone 24 from the body 1 of an audio playback unit. The switch 
which changes the input level of the acoustic signal with which an input-level 
changeover switch and the wireless changeover switch 63 are supplied from a 
player 65, and the switch which changes wireless are made available. In this 
case, it may transmit to headphone by direct wireless from a sound source, and 
headphone may receive. The headphone receipt attaching part 64 is a ********** 
thing about the form of headphone 24, and puts in and holds headphone 24. 
[0125] the time of changing extent of the reverberation which replaced the 
impulse response of the sound field mentioned later and the sound field which 



result in both the lugs of the listener 23 fixed with the reverberation changeover 
switch from the criteria location of the head of a listener 23, and the 
virtual-source location to a direction in an upper example when set to a bypass 
condition by the bypass switch 59 and which adds at the time [ reverberation ] - 
a bypass drop 60, sound field, and a reverberation drop 61 - putting out lights - 
and -- or it may be made it considering as a dark condition 
[0126] Moreover, in case the impulse response of the sound field mentioned 
later and the sound field which result in both the lugs of the listener 23 fixed with 
the reverberation changeover switch from the criteria location of the head of a 
listener 23 and the virtual source location to a direction is replaced, you may 
make it change extent of the reverberation to add to coincidence in an upper 
example., 

[0127] In drawing 2 , the block diagram of one example of the audio playback 
unit accompanied by the image of this invention is shown. A sign 2 shows 
sources of an analog stereo signal of two channels, such as a laser disc, an 
analog record, and analog broadcasting. A sign 3 is an A/D converter for 
changing these analog signals into a digital signal. 

[0128] Since the number of these A/D converters 3 is two, they are formed two 
pieces. The signal inputted analogically is treated as a digital signal expressed 
with a fixed sampling frequency and a fixed quantifying bit number. Here, only 



the change of two channels is shown. 

[0129] Hidari's digital signal L is supplied to the convolution integrator 5 among 
these digital signals. Here, the impulse response of the lot which is expressed 
with the fixed sampling frequency and fixed quantifying bit number from a virtual 
source location to both lugs to the reference direction of a head of the fixed 
listener 23 and by which digital storage was carried out is called to the memory 6 
attached to the convolution integrator 5. In the convolution integrator 5, the 
impulse response and real time which were read from this memory 6 are 
collapsed and integrated with a digital signal. Moreover, the convolution 
integrator 7 and memory 8 supply the cross talk component of right digital signal 
R. 

[0130] Right digital signal R is supplied to the convolution integrator 11 like the 
above. Here, the impulse response of the lot which is expressed with the 
memory 12 attached to the convolution integrator 11 with the fixed sampling 
frequency and fixed quantifying bit number from a virtual source location to both 
lugs to the reference direction of a head of the fixed listener 23 and by which 
digital storage was carried out is memorized. In the convolution integrator 1 1 , the 
impulse response and real time which were read from this memory 12 are 
collapsed and integrated with a digital signal. Moreover, the convolution 
integrator 9 and memory 10 supply the cross talk component of left digital signal 



L. 

[0131] Moreover, also in the convolution integrator 7, memory 8, the convolution 
integrator 11, and memory 12, it collapses with an impulse response like ****, 
and an integral is performed. Thus, the digital signal train to which it collapsed 
with the impulse response in the convolution integrators 5, 7, 9, and 1 1 and 
memory 6, 8, 10, and 12, and the integral was carried out is amended by the 
control signal with which the time of concentration and sound pressure level 
corresponding to head rotation are expressed with control devices 50, 51, 52, 
and 53, and is supplied to adders 15 and 16, respectively. The digital signal of 
two channels added with adders 15 and 16 is amended so that the property of a 
difference of the configuration of the lug by the individual difference of a listener, 
a noise, the sound source to be used, and a headphone proper etc. may be 
removed by the amendment circuits 17 and 18, it is changed into an analog 
signal with D/A converters 19 and 20, and after being amplified with power 
amplifier 21 and 22, it is supplied to headphone 24. 

[0132] Thus, each of the digital signal of each of this channel by which the 
convolution integral was carried out is received. Head movement to the detected 
reference direction for every [ furthermore, ] include angle which was able to be 
beforehand defined for every fixed unit include angle and every fixed time 
amount Change into the digital address signal showing magnitude including a 



direction, read the control signal beforehand memorized by memory 35 by this 
address signal, and it sets to control units 50, 51, 52, and 53. As it amends on 
real time and changes, the result is supplied to adders 15 and 16. 
[0133] After the control signal with which the time of concentration and sound 
pressure level corresponding to head rotation for the digital signal train to which 
it collapsed with the impulse response in the convolution integrators 5, 7, 9, and 
11 and memory 6, 8, 10, and 12, and the integral was carried out are expressed 
with control devices 50, 51, 52, and 53 amended, the example supplied, 
respectively was shown in adders 15 and 16, but as shown in drawing 3 , you 
may constitute from an upper example. That is, jt sets in the convolution 
integrators 5, 7, 9, and 11 and memory 6, 8, 10, and 12. The digital signal with 
which it collapsed with the impulse response by which the digital storage of the 
pair from a virtual source location to both the lugs of the head fixed to the 
reference direction was carried out, and the integral was performed is supplied 
to adders 15 and 16, respectively. After considering as the digital signal of two 
channels, the control signal with which the time of concentration and sound 
pressure level corresponding to head rotation are expressed with control devices 
54 and 56 may amend. 

[0134] Supply the digital signal train with which was collapsed and this impulse 
response and real time were integrated by doing in this way to adders 15 and 16, 



and it considers as the digital signal of two channels. Head movement to the 
reference direction detected further to the digital signal of two channels from 
adders 15 and 16 It can change into the digital address signal showing 
magnitude including a direction for every fixed unit include angle and every 
include angle defined beforehand, the control signal beforehand memorized by 
memory 35 by this address signal can be read, and it can amend and change on 
real time in control units 54 and 56. 

[0135] In an upper example, with the convolution integrators 5, 7, 9, and 11, 
when amending an acoustic signal based on an impulse response, convolution 
integration is used. Moreover, you may make it check in an upper example by 
the self-check function to judge whether the function of two or more convolution 
integrators 5, 7, 9, and 1 1 is normal to a power up. 

[0136] Moreover, in an upper example, when an electric power switch is turned 
OFF and it switches on next time, the various set points chosen last time are 
memorized by predetermined memory, and playback may be made to be 
performed from the same contents as last time. 

[0137] Here, as control devices 50, 51, 52, 53, 54, and 56, it can constitute from 
combination with the level control machine for every frequency bands, such as a 
graphic equalizer divided into an adjustable delay unit, an adjustable level 
control machine, or many bands. Moreover, the impulse response showing time 



difference, a level difference, etc. between both the lugs from a virtual source 
location to both lugs over the reference direction of a head of the direction which 
the head of a listener 23 has turned to is sufficient as the information memorized 
by memory 35. In this case, what is necessary is for an above-mentioned control 
device just to consist of MR or an adjustable digital filter of FIR. 
[0138] Thus, the digital signal with which space information was given by the 
control unit, and the difference of the configuration of the lug by the individual 
difference of a listener, the noise, the sound source to be used, and the property 
of the proper of headphone were amended by the amendment circuits 17 and 18, 
and change was given to the motion of a head is changed into an analog signal 
with D/A converters 19 and 20, and after being amplified with power amplifier 21 
and 22, it is supplied to headphone 24. 

[0139] In this case, any of analog signal processing and digital signal processing 
are sufficient as the amendment circuits 17 and 18 which amend a difference of 
the configuration of the lug by the individual difference of a listener, a noise, the 
sound source to be used, and the property of the proper of headphone, and you 
may make it establish them in the interior of the body of headphone in the case 
of wireless type headphone. Moreover, it is not necessary to necessarily 
establish these amendment circuits 17 and 18 in the body of headphone for 
example, they may be established in the code of headphone, and may be 



established in any after the connector section which connects the body of 
equipment, and the code of headphone. Furthermore, you may prepare after the 
control unit inside a body. Moreover, the amendment property is memorized with 
the impulse response memorized by memory 6, 8, 10, and 12, and you may 
make it collapse with the integrators 5, 7, 9, and 1 1 to collapse. Moreover, these 
amendment circuits 17 and 18 may constitute a part or all of an amendment 
property with an analog filter. 

[0140] Here, the digital oscillating gyroscope 28 detects a motion of the head of 
a listener 23, and the detailed configuration of the digital oscillating gyroscope 28 
is shown in drawing 4 . Drawing 4 is the block diagram showing the configuration 
of one example of the oscillating gyroscope equipment used for the audio 
playback unit accompanied by the image by this invention. In oscillating 
gyroscope equipment 70, the oscillating gyroscope 71, a demodulator 72, a 
variable gain amplifier 73, the adjustable band-pass filter 74, A/D converter 75, 
the linearity amendment circuit 76, and the control circuit 77 are formed. 
[0141] If include-angle linkage is transmitted, change of the electrical signal 
according to the level of angular velocity will produce the oscillating gyroscope 
71. To rectilinear motion, the vibration pickup which can detect acceleration, a 
rate, and a variation rate is used. To rotation, angular acceleration, angular 
velocity, the gyroscope that can detect include-angle change are used. 



[0142] Although the detecting signal of such an oscillating gyroscope 71 may 
express change of vibration as it is, it may be outputted in the form of a 
modulated wave. When outputted in the form of a modulated wave, the change 
is taken out by the demodulator circuit 72. For example, from the velocity pickup, 
the current proportional to the velocity of vibration is outputted. In the case of an 
oscillating gyroscope, since it is proportional to angular velocity (Coriolis force) 
and the signal by which amplitude modulation was carried out is outputted, 
recovery processing of a synchronous detection etc. is required. 
[0143] In this way, since the output level is small, the outputted detecting signal 
is amplified with a variable gain amplifier 73 so that the dynamic range of latter 
A/D converter 75 can be used effectively. The detecting signal amplified by the 
variable gain amplifier 73 takes out the band further needed by the band limit 
filter 74. 

[0144] And since vibration of an oscillating object always is not fixed and the 
band of the signal moreover needed always is not fixed, either, it is constituted 
by such amplification degree and bandwidth so that the sampling rate of A/D 
conversion can be controlled from the outside. 

[0145] Thereby, the dynamic range of A/D converter 75 can be used further 
effectively. A control circuit 77 accepts the digital control signal from the outside, 
and generates and supplies a control signal required for a variable gain amplifier 



73, the adjustable band-pass filter 74, and A/D converter 75. A control circuit 77 
may consist of CPUs, when it carries CPU in oscillating gyroscope equipment 70. 
[0146] Thus, the oscillating detecting signal of the analog to which the level of 
amplification degree and bandwidth were adjusted is changed into a digital 
signal with A/D converter 75, and the linearity amendment circuit 76 amends the 
nonlinearity of the sensing element of the oscillating gyroscope 71 further after 
that. In addition, this correction value is corrected corresponding to the 
amplification degree set up from the outside by the control signal from a control 
circuit 77. 

[0147] According to such oscillating gyroscope equipment, the following 
actuation is carried out. The detecting signal of vibration can be amplified in the 
point-blank range of the oscillating gyroscope 71, frequency bandwidth can be 
restricted, since it has digitized, there is little distortion and the transfer of the 
detecting signal of a good vibration of a S/N ratio of it is attained, and moreover, 
since amplification degree, i.e., oscillating detection sensitivity, and a band are 
controllable in the location distant from oscillating gyroscope equipment 70, 

operability can improve and it can respond to the wide range purpose. 

* 

[0148] Moreover, since a sampling rate can also be changed according to a 
setup of a required band, more detecting signals can be transmitted by Time 
Division Multiplexing. Furthermore, taking advantage of the description of a 



digitized output signal, the number of use electric wires of a transmission line is 
sharply reducible, it is economical and little transmission of signal degradation is 
attained. 

[0149] Moreover, since digital processing amends the nonlinearity of the 
oscillating gyroscope 71 after being changed into a digital signal in addition to 
this, the good oscillating gyroscope equipment of linearity can be constituted 
extremely. 

[0150] The output of the oscillating gyroscope 71 is inputted into the variable 
gain amplifier 73 with which two or more gain differs, the output is incorporated 
to a control circuit 77 through A/D converter 75 with which the rates of coding 
differ respectively, and you may make it choose the variable gain amplifier and 
A/D converter which are used for angle-of-rotation count according to the data 
value in an upper example. 

[0151] Moreover, in an upper example, when angle of rotation from the 
transverse plane computed by the control circuit is the deflection below a fixed 
include angle to two or more criteria include angles, it may return to the nearest 
criteria include angle at the speed specified beforehand, and you may control not 
to return at the larger time of include-angle deflection than the above-mentioned 
include angle. 

[0152] Moreover, in an upper example, only when the variation of the include 



angle calculated in the integrating circuit exceeds constant value, you may 
control to update the value of the above-mentioned include angle. 
[0153] The detailed circuit which shows actuation of the oscillating gyroscope 71 
to drawing 5 is shown. In drawing 5 , the square pole 81 for vibration of a square 
cross section consists of various oscillating objects. The components 82 and 83 
for detection and the components 84 and 85 for a drive are attached in the 2nd 
page which this square pole 81 for vibration counters. Although these 
components 82 and 83 for detection and the components 84 and 85 for a drive 
are detected or driven electromagnetic by magnetostrictor, respectively, a 
piezoelectric device may constitute. As long as it detects vibration of the square 
pole 81 for vibration, what kind of sensing element may be used. 
[0154] The source 86 for a drive of a signal is connected to the components 84 
and 85 for a drive, and it is constituted so that an alternation signal may be 
supplied. The output of the components 82 and 83 for detection is supplied to 
the differential amplifier 87. the differential output of this differential amplifier 87 
and the output of the source 86 for a drive of a signal supply a multiplier or a 
phase detector 88 — having -- multiplication — or phase detection is carried out. 
After the band limit filter 89 is supplied and a carrier component is removed, the 
output of a multiplier or a phase detector 88 is supplied to an A/D converter and 
the sign bit-ized machine 80, and detects rotation of the right or the left with the 

i 



sign. 

[0155] Thus, the constituted oscillating gyroscope carries out the following 
actuation, as shown in drawing 5. First, if the alternation signal of the proper 
oscillation frequency of the square pole 81 for vibration is impressed to the 
components 84 and 85 for a drive, based on the oscillatory wave form of 
illustration, forced oscillation of the square pole 81 for vibration will be carried out. 
This vibration generates resonance in the fixed mode. 

[0156] In this case, in the condition that external force is not added, although not 
carried out, if the turning effort of angular velocity omega joins shaft orientations 
to the square pole 81 for vibration, amplitude modulation of the alternation signal 
for the forced oscillation as a subcarrier is carried out by Coriolis force, and the 
output of the components 82 and 83 for detection will serve as a detecting signal 
as shown in drawing 5 , and will be detected. The magnitude of the amplitude in 
this case is proportional to the angular velocity omega of the rotation exerted on 
a shaft, and a hand of cut corresponds in the direction of a phase shift of the 
detecting signal to the signal for a drive. 

[0157] Therefore, taking the product of the detecting signal by which amplitude 
modulation was carried out, and the signal for a drive, and the band limit filter 89 
as a low-pass filter removing a carrier component, and making the signal into a 
detecting signal is performed. 



[0158] Since the time lag by passing the operation error for taking a product in a 
multiplier or a phase detector 88 or the band limit filter 89 here arises N (N= 1 , 2, 
3 ...) twice of the detecting signal by which amplitude modulation was carried out 
and the signal for a drive as shown in drawing 4 A, and 1/N time are made into a 
sampling frequency. The A/D converter and the sign bit-ized circuit 80 which 
sign-bit-ized the sign of the synchronous-detection output of a criteria subcarrier 
and an amplitude-modulated signal as the A/D converter which makes peak 
value of an amplitude-modulated signal a sample point, and peak value of an 
amplitude-modulated signal were made into a sample point and it was shown in 
drawing 5 are prepared. Moreover, the band limit filter 89 corresponding to a 
sample frequency is formed in the preceding paragraph. 

[0159] Since it changes into the digital signal which uses as quantization data by 
this peak value of the detecting signal by which amplitude modulation was 
carried out as it is, and makes the polarity of a synchronous-detection output a 
sign bit, it is hard to be influenced of an outpatient department noise, and 
degradation of a transmission signal decreases. 

[0160] Since the analog output signal which detected vibration is changed into a 
digital signal in near [ of a sensing element ] according to the upper example, it is 
hard to be influenced of an outpatient department noise, and degradation of a 
transmission signal can be lessened. Moreover, in the condition of having turned 



off the power source of oscillating gyroscope equipment, it is good to make a 
circumference circuit into an energization condition for actuation stability of an 
oscillating gyroscope. Moreover, an oscillating gyroscope is good to prepare so 
that the level angle of rotation of a head can be detected. 

[0161] Moreover, according to the upper example, in oscillating gyroscope 
equipment, since the linearity amendment circuit for amending the nonlinearity of 
a sensing element and the dimension converter for changing an oscillating 
detection dimension are made to build in, the nonlinearity of a sensing element 
is amended, and the dimension of vibration can be changed with high precision 
and can be outputted. 

[0162] Moreover, according to the upper example, a thick and heavy cable is 
unnecessary and can use a cable thin an optical cable etc. and lightweight. 
<BR> [0163] Moreover, according to the upper example, even when using two or 
more oscillating gyroscope equipments, with a time division multiplex system, 
much transmission lines of a book are not needed but it can be made the 
configuration suitable for oscillating detection of a mobile. 

[0164] Moreover, effect of disturbance can be made hard to be influenced, also 
when according to the upper example wireless-izing detected vibration and 
transmitting with a digital signal. 

[0165] Moreover, according to the upper example, a setup can be easily 



changed also from a remote place by considering as two-way communication. 
[0166] first, head movement of the listener 23 to a reference direction — every 
fixed unit include angle or as an example which was beforehand defined for 
every fixed time amount and which is taken out as discrete information for every 
include angle, while being prepared so that the digital oscillating gyroscope 28 
may become perpendicular [ the input shaft ] at a head mid gear, the oscillating 
gyroscope is formed in the input shaft. Therefore, the output which shows a 
motion of the head including the direction of a listener 23 is taken out from the 
digital oscillating gyroscope 28 to a reference direction. Although this digital 
oscillating gyroscope 28 was attached in the head strap 27 of headphone 24, 
you may prepare on the installation equipment which became independent of a 
head strap 27. 

[0167] And in drawing 2 , the output of this digital oscillating gyroscope 28 is 
supplied to a digital integrator 41, and integral count is carried out with a digital 
integrator 41. 

[0168] The digital address signal showing the sense and magnitude of the head 
of the listener 23 showing the include angle with which it integrated is supplied to 
memory 35 as an address signal through the address control circuit 34. 
[0169] and from the address with which the table in memory 6, 8, and 10 and 12 
corresponds The impulse response which results in both the lugs of the listener 



23 beforehand fixed from the virtual source location to the reference direction of 
the head of the listener 23 currently recorded on memory 6, 8, 10, and 12 and by 
which digital recording was carried out is read. The convolution integral of the 
acoustic signal which is collapsed in coincidence and by which each channel 
was digitized in integrators 5, 7, 9, and 11, and this impulse response is 
performed. From the criteria location of the head memorized by memory 35; and 
the virtual source location to a direction, with the control signal showing the time 
of concentration and sound pressure level of an acoustic signal which result in 
both the lugs corresponding to a motion of a head furthermore, with control units 
50, 51, 52, and 53 Amendment of the direction which the head of current and a 
listener 23 has turned to is performed on real time. 

[0170] On the other hand, a sign 38 shows an analog oscillating gyroscope, and 
the detailed configuration removes A/D converter 75 from the oscillating 
gyroscope equipment 70 shown in drawing 4 , and, thereby, outputs analog 
output. 

[0171] In drawing 2 , after the analog output of the analog include-angle detector 
38 is amplified with amplifier 31 and integrating with it with an analog integrator 
32, it is added to A/D converter 33, and this digitized output is supplied to the 
address control circuit 34 through a switcher 44. In the address control circuit 34, 
the digital address signal showing magnitude including the direction for every 



include angle which was able to define beforehand head movement of the 
listener 23 to a reference direction for every fixed include angle or fixed time 
amount is generated, and memory 35 is supplied as an address signal. 
Moreover, the output of an amplifier 31 may be supplied to a digital integrator 41 
through A/D converter 40. 

[0172] and in drawing 2 , from the address with which the table in memory 35 
corresponds The control signal showing the time of concentration and sound 
pressure level of an acoustic signal which result in both the lugs corresponding 
to the motion of a head which results in both the lugs of a listener 23, and by 
which digital recording was carried out is read from the virtual source location to 
the reference direction of the head of the listener 23 currently beforehand 
recorded on memory 35. Memory, In the acoustic signal by which each channel 
with which the impulse response collapsed with 6, 8, 10, 12, and the convolution 
integrators 5, 7, 9, and 11, and it integrated was digitized, and control units 50, 
51, 52, and 53 Amendment of the direction which the head of current and a 
listener 23 has turned to is performed on real time. 

[0173] moreover, in drawing 3 , from the address with which the table in memory 
35 corresponds The control signal showing the time of concentration and sound 
pressure level between both the lugs that result in both the lugs of a listener 23 
and by which digital recording was carried out is read from the virtual source 



location to the reference direction of the head of the listener 23 currently 
beforehand recorded on memory 35. A convolution integral with an impulse 
response is performed by the convolution integrators 5, 7, 9, and 1 1 and the 
attached memory 6, 8, 10, and 12. The digitized acoustic signal of two channels 
from adders 15 and 16, In control units 54 and 56, amendment of the direction 
which the head of current and a listener 23 has turned to is performed on real 
time. 

[0174] Now, memory 6, 8, and 10 and the table data in 12 are shown in drawing 
6 . That is, it is [0175] as an impulse response from the installation location of the 
loudspeakers 45L and 45R of this left and the right to [ as shown in drawing 7 , 
when the loudspeakers 45L and 45R of the method of the forward left and the 
method of the forward right are arranged ahead of the listener 23 ] both the lugs 
of a listener 23. 
[Equation 1] 
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[0176] 
[Equation 2] 
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[0177] 
[Equation 3] 
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[0178] 
[Equation 4] 
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Digital recording of the impulse response showing these is carried out to 
memory 6, 8, 10, and 12 at the time of ********. 

[0179] Here, hmn (t) is an impulse response from m loudspeaker location to n 
lug, it is the transfer function with which Hmn (omega) results in n from m 
loudspeaker location, omega is angular-frequency 2pif, and f is a frequency. 
[0180] On the other hand, an example of the data of the control signal of the 
control signal of the table in memory 35 is shown in drawing 8 . The data of this 
control signal are supplied to the control unit shown in drawing 2 and drawing 3 . 
That is, time difference:deltaTIJ (theta) between both lugs and level 
difference:deltaLIJ (theta) between both lugs were recorded on the table of the 
control signal memorized by memory 35, and it is in it (however, IJ=LL, LR, RL 
and RR, ...)■ control unit 50- which mentioned these control signals above — 54 



and 56 are supplied. Drawing 9 is the example of the control data in which a time 
delay and sound pressure level are shown. 

[0181] these control-devices 50- 54 and 56 can consist of combination with the 
level control machine for every frequency bands, such as a graphic equalizer 
divided into an adjustable delay unit, an adjustable level control machine, or 
many bands. Moreover, the impulse response showing time delays, such as time 
difference, a level difference, etc. between both the lugs from a virtual source 
location to both lugs over the reference direction of a head of the direction which 
the head of a listener 23 has turned to, or sound pressure level is sufficient as 
the information memorized by memory 35. the contents memorized by memory 
35 - control-device 50- it has the DS corresponding to 54 and 56. In this case, 
what is necessary is for an above-mentioned control device just to consist of MR 
or an adjustable digital filter of FIR. 

[0182] A loudspeaker may be used as a sound source which measures the 
control signal showing the time difference between both the lugs in this case, 
and the level difference between both lugs. Moreover, about the 
sound-collecting location of each lug of a listener 23, which location of a before 
[ from an external-auditory-meatus entry / an eardrum location ] may be used. 
[0183] It is ** and it is required that this location should be equal to the location 
which searches for the amendment property for negating the property of the 



proper of the headphone to be used etc. described later. 

[0184] When such an impulse response is considered, the impulse response to 
which the digital storage of include-angle:theta was carried out when changing 2 
degrees at a time, for example for every unit include angle is written in for every 
street of the table of memory 35. This include angle is carried out for every 
include angle which can identify the include angle which the head rotated with 
right-and-left both lugs, when a listener 23 rotates a head. 
[0185] Moreover, this table is made for every group of that as [ differ / 
corresponding to the head of a listener 23, the configuration of an ear pinna, the 
property of the headphone to be used, etc. / the values of data ] while 3 sets is 
prepared as opposed to memory 35. And one of 3 sets of the tables is chosen 
according to the change of the switcher 36 of the address control circuit 34. 
[0186] In addition, in drawing 2 and drawing 3 , a sign 37 is a pin centerjarge 
reset switch, when this is turned on, the output of a digital integrator 41 is reset 
by "oar 0", and, as for the table of memory 35, the address of theta= 0 is chosen 
at this time. That is, ON of this pin centerjarge reset switch 37 makes the 
direction which the listener 23 has turned to now the direction of a transverse 
plane of a sound source. 

[0187] The simulation of loudspeaker arrangement of one example of the audio 
playback unit accompanied by the image of this invention is shown in drawing 



10 . In this example, the example using the television monitor 92 as a 
video-signal playback means is shown. In this case, the body 1 of an audio 
playback unit is considered as the configuration built in a television monitor 92. 
When a listener 23 equips a head with headphone 24, the digital oscillating 
gyroscope 28 detects angle of rotation of a head, and an image is made to 
orientate in the direction of the image projected on a television monitor 92 
corresponding to this detection include angle. At this time, as the loudspeaker 
has been arranged according to an image on [ B ] the straight line which 
connects the direction A of the front, and both the lugs 23L and 23R of a listener 
23 in around a listener 23, and in the direction C of back, an acoustic signal is 
reproducible. 

[0188] Moreover, when a listener 23 pushes itself the reset switch 90 prepared in 
headphone 24, a listener 23 can apply reset by making into the direction of a 
transverse plane the direction turned to now or the direction of a television 
monitor 92. Thereby, the digital oscillating gyroscope 28 detects angle of rotation 
from [ which was reset ] a transverse plane. If a reset switch 91 is formed inside 
headphone 24 and a listener 23 equips a head with headphone 24, you may 
make it reset start automatically instead of a listener 23 pushing a reset switch 
90 itself. 

[0189] Here, it may change to the amendment circuits 17 and 18, and an 



adaptation processing filter may be prepared. The adaptation processing filters 
17 and 18 have any one or two or more combination of a difference of the 
configuration of the lug by the amendment property of the sound-source proper 
used for measurement of an in palace response or a control signal and the 
individual difference of a listener, a noise, and the amendment property peculiar 
to headphone of having used, or all. Therefore, since digital signal processing 
including these amendments is performed by once, signal processing can be 
carried out on real time. 

[0190] The example of the headphone of one example of the audio playback unit 
accompanied by the image of this invention and the attaching position of a 
microphone are shown in drawing 15 from drawing 1 1 . The whole headphone of 
one example of the audio playback unit accompanied by the image of this 
invention are shown in drawing 11 . In drawing 11 , the digital oscillating 
gyroscope 28 and the headphone units 93 and 94 are formed in the head strap 
27 of headphone 24. And it is a part near the installation location of the 
headphone units 93 and 94 of a head strap 27, and it is prepared in the inside so 
that base materials 96 and 98 may project from stanchions 95 and 97. By doing 
in this way, after only predetermined distance has separated from the lugs 23L 
and 23R of a listener 23, a listener 23 comes to be equipped with the headphone 
units 93 and 94. At this time, Microphones 99a and 99b are formed in the 



headphone units 93 and 94 towards the lugs 23L and 23R of a listener 23, and 
reproducing characteristics can be measured now. 

[0191] According to the upper example, the headphone units 93 and 94 as the 
pronunciation section with the stanchions 95 and 97 as supporter material 
prepared in the head strap 27 as a head wearing object of the headphone 24 as 
a sound reproduction means, and base materials 96 and 98 Lug 23a of a listener 
23, Since the pronunciation property of the headphone units 93 and 94 was 
brought close to the sound-collecting property of an acoustic signal as 23b was 
not pressed When not equipping with the radiation impedance from an 
external-auditory-meatus entry to an outside, it can become near, and the 
normal position of a playback image head outside can be made easy, and a 
feeling of wearing can be raised. Although the upper example showed the 
example which forms the oscillating gyroscope 28 in a head strap 27, you may 
prepare in either of the headphone units 93 and 94 on either side. 
[0192] Moreover, the whole headphone of one example of the audio playback 
unit of this invention are shown in drawing 12 . In drawing 12 , the digital 
oscillating gyroscope 28 and the headphone units 103 and 104 are formed in the 
head strap 27 of headphone 24. And inside the headphone units 103 and 104, it 
is prepared so that the contact sections 106 and 108 may project from 
stanchions 105 and 107. By doing in this way, after only predetermined distance 



has separated from the lugs 23L and 23R of a listener 23, a listener 23 comes to 
be equipped with the headphone units 103 and 104. At this time, Microphones 
99a and 99b are formed in the headphone units 93 and 94 towards the lugs 23L 
and 23R of a listener 23, and reproducing characteristics can be measured now. 
[0193] It is made for the headphone units 103 and 104 as the pronunciation 
section not to press the lug of a listener 23 by the stanchions 105 and 107 as 
supporter material prepared in the head strap 27 as a head wearing object of 
headphone 24, and the contact sections 106 and 108 according to the upper 
example. Since the pronunciation property of the headphone units 103 and 104 
was brought close to the sound-collecting property of an acoustic signal, when 
not equipping with the radiation impedance from an external-auditory-meatus 
entry to an outside, it can become near, and the normal position of a playback 
image head outside can be made easy, and a feeling of wearing can be raised. 
Although the upper example showed the example which forms the oscillating 
gyroscope 28 in a head strap 27, you may prepare in either of the headphone 
units 103 and 104 on either side. 

[0194] In this case, the concrete attaching position of a microphone is shown in 
drawing 13 - drawing 15 . First, in drawing 13 , it prepares flexibly so that a 
microphone 112 may counter the headphone unit 111 prepared in the edge of a 
head strap 27 through a flexible arm 113 at the ear hole of right ear 23R of a 



listener 23. 

[0195] According to the upper example, the microphones 99a, 99b, 109a, 109b, 
and 1 12,123,132 which countered the lug of the listener 23 of headphone 24 and 
were formed Since it is the probe microphone it was made to counter the ear 
hole of a listener 23 by the flexible arm 1 13 as flexible supporter material Noises, 
such as a reflected wave which carries out fine-tuning migration of the probe 
microphone, and goes into the ear hole of a listener 23, can be certainly 
measured by real measurement, and, thereby, a reverse property can be 
amended in an adaptation processing filter. 

[0196] In drawing 14 , it fixes and prepares in the headphone unit 121 prepared 
in the edge of a head strap 27 so that a microphone 123 may counter the ear 
hole of right ear 23R of a listener 23 through arms 122 and 124. 
[0197] According to the upper example, the microphones 99a, 99b, 109a, 109b, 
and 112,123,132 which countered and were formed in headphone 24 at the lug 
of a listener 23 Since it is the fixed microphone it was made to counter the ear 
hole of a listener 23 by the arms 122 and 124 as supporter material, noises, 
such as a reflected wave included in the ear hole of a listener 23, can be 
certainly measured by real measurement, and, thereby, a reverse property can 
be amended in an adaptation processing filter. 

[0198] In drawing 15 , a microphone 132 is formed in the cavernous tubed 



headphone unit 131 prepared in the edge of a head strap 27 so that a tip may 
project inside a cavity, and it fixes and prepares so that the point of the 
cavernous tubed headphone unit 131 may counter the ear hole of right ear 23R 
of a listener 23. 

[0199] According to the upper example, the adaptation processing filters 17 and 
18 The noise figure of an acoustic signal is measured with the microphones 99a, 
99b, 109a, 109b, and 112,123,132 which countered the lug of the listener 23 of 
headphone 24 and were formed. Since the reverse property of noise figure 
amended the acoustic signal of each channel which generated the reverse 
property of noise figure and was amended by memory 6, 8, 10, and 12, the 
convolution integrators 5, 7, 9, and 11, and control devices 50, 51, 52, 53, 54, 
and 56 Also to the noise by difference of the configuration of the lug by the 
individual difference of a listener 23, a noise can be removed, a property can be 
graduated, and it can reproduce on the same conditions. 

[0200] These adaptation processing filters 17 and 18 are good to use the 
adaptation processing FIR filter as a programmable digital filter. In this case, 
reproducing characteristics are searched for by sound-collecting of the 
microphone formed so that a headphone unit might be countered first at the ear 
hole of the lugs 3L and 23R of a listener 23. Next, the reverse property that these 
reproducing characteristics are graduated is generated. And a difference of the 



configuration of the lug by the individual difference of a listener 23, a noise, the 
sound source to be used, the property of headphone, etc. are removed by letting 
the adaptation processing FIR filter which set up this reverse property pass. 
[0201] According to the upper example, since the adaptation processing FIR 
filters 143 and 154 are used, the adaptation processing filters 17 and 18 can 
constitute a digital filter from desired conditions by the program, and can carry 
out digital signal processing of the acoustic signal. 

[0202] Thus, amendment with the control signal showing the time of 
concentration and sound pressure level between the in palace response from 
the virtual source location to the reference direction of the head corresponding to 
the sense of the head of a listener 23 to both lugs by which digital recording was 
carried out, or both lugs is performed, and the audio signals L and R supplied to 
headphone 24 are those of ****, and can obtain a feeling of sound field which 
two or more loudspeakers are put on a virtual source location, and are 
reproducing by the loudspeaker. 

[0203] Furthermore, the control signal showing the time* of concentration 
between both the lugs by which digital recording was carried out to the table of 
memory 35, and the sound pressure level between both lugs is taken out. To the 
digital signal in which this data collapsed and the impulse response was 
beforehand collapsed by integrators 5, 7, 9, and 1 1 and memory 6, 8, 10, and 12, 



so that control units 50, 51, 52, and 53 may amend Since it is supplied in pure 
electron, delay is not produced in change of the property of the audio signal to 
the sense of the head of a listener 23, and unnaturalness is not produced. 
[0204] In addition, since the reverberation signal by reverbrating circuits 13 and 
14 is also supplied to headphone 24 at this time, the feeling of breadth in a 
listening room or a concert hall is added, and the outstanding feeling of stereo 
sound field can be obtained. 

[0205] According to the upper example, it is based on the signal corresponding 
to the include angle from the digital oscillating gyroscope and the analog 
oscillating gyroscopes 28 and 38 as an include-angle detection means. The 
address of the memory 35 as 2nd storage means is specified by the address 
signal of the address control circuit 34 as an address signal conversion means. 
As opposed to the digital signal in which the control signal recorded on memory 
35 was read, and the impulse response was beforehand collapsed by the 
convolution integrators 5, 7, 9, and 11 and memory 6, 8, 10, and 12 A control 
signal amends in control units 50, 51, 52, 53, 54, and 56. An acoustic signal is 
amended on real time to one person or head movement of two or more listeners 
23. An outpatient department noise is canceled to the acoustic signal of each 
channel amended in the adaptation processing filters 17 and 18 by memory 6, 8, 
10, and 12, the convolution integrators 5, 7, 9, and 11, and control devices 50, 



51, 52, 53, 54, and 56. An acoustic signal is reproducible by the headphone 24 
as a sound reproduction means. 

[0206] In drawing 16 and drawing 17 , the block diagram at the time of searching 
for a reverse property using an adaptation processing filter is shown. The block 
diagram which used the adaptation processing FIR filter of a deferred execution 
mold for drawing 16 is shown. In drawing 16 , an input signal is supplied to an 
input terminal 140. This input signal is supplied to a delay circuit 141 , and, on the 
other hand, is supplied to a device under test 146. Within a device under test 
146, the noise which consists of an M sequence signal which are the signal 
which passed through the unknown system 144, and a binary false random 
signal generated in digital one is added with an adder 145, and the adaptation 
processing FIR filter 143 is supplied. 

[0207] Here, a subtracted part of the output signal of a delay circuit 141 and the 
output signal of the adaptation processing FIR filter 143 is added with an adder 
142. The output signal of this adder 142 is supplied to the adaptation processing 
FIR filter 143. Thereby, as the output signal of an adder 142 converges the 
adaptation processing FIR filter 143 on zero, the reverse property of an unknown 
system 144 is searched for. And the filter factor after this convergence is used 
and a property is graduated with the adaptation processing FIR filter 143 of 
immobilization. 



[0208] In this case, in drawing 2 and drawing 8 , although the acoustic signal 
supplied from the source 2 of a two-channel analog signal is sufficient as the 
input signal supplied to an input terminal 140, in order to bring convergence 
forward, the noise which consists of an M sequence signal which is a binary 
false random signal generated in digital one may be used for it. Moreover, an 
input is applied to the sounding bodies 25 and 26 of headphone 24, or 93, 94, 
1 03, 1 04, 111, 121 and 1 31 in the audio playback unit which shows an unknown 
system 144 to drawing 2 and drawing 3 , and an output is the acoustic signal 
collected with the microphones 99a, 99b, 109a, 109b, 112, 123, and 132 shown 
in drawing 11 - drawing 15 . 

[0209] Thus, using the microphones 99a, 99b, 109a, 109b, and 112,123,132 
shown in drawing 11 - drawing 15 , the reverse property of a headphone 
property is searched for and the frequency characteristics of the acoustic signal 
reproduced with the adaptation processing FIR filter 143 are graduated using the 
multiplier obtained from the impulse response. 

[0210] According to the upper example, since it is the deferred execution mold 
which performs processing with a reverse property after measuring a property, 
the adaptation processing filters 17 and 18 can generate a reverse property 
based on measurement of a property, and can cancel an outpatient department 
noise. 



[0211] The block diagram which used the adaptation processing FIR filter of an 
immediate execution mold for drawing 17 is shown. In drawing 17 , an input 
signal or the noise for measurement is supplied to an input terminal 150 as an 
input signal. An input signal and an addition noise are supplied to delay circuits 
151 and 153. The output signal of a delay circuit 153 is supplied to the 
adaptation processing FIR filter 154. 

[0212] Here, a subtracted part of the output signal of a delay circuit 151 and the 
signal which passed the unknown system 152 from the output of the adaptation 
processing FIR filter 154 is added with an adder 155. If the outpatient 
department noise mixed in an unknown system 152 was not correlated with an 
input signal at this time, by bringing the output signal which passed the unknown 
system 152 from the adaptation processing FIR filter 154 close to the input 
signal supplied by the input terminal 150, the property from a sound reproduction 
means to a microphone will be amended, and only a signal will be outputted to 
an output terminal 156. Therefore, the outpatient department noise mixed in an 
unknown system 152 is removable. 

[0213] According to the upper example, since the adaptation processing filters 
17 and 18 are immediate execution molds which carry out sequential advance of 
measurement of a property, and the activation of processing by the reverse 
property, they can cancel an outpatient department noise, carrying out 



sequential advance of the generation for measurement of a property, and a 
reverse property. 

[0214] The example which made movable the headphone unit as the 
pronunciation section of one example of the audio playback unit accompanied 
by the image of this invention at drawing 18 at the cross direction is shown. 
Drawing 18 A does not have the right-angled include angle which the field of the 
baffle plate 171 as a fixed part of the headphone unit 170 and the diaphragm 
172 of the pronunciation section as the oscillating section makes to the straight 
line which connects the lugs 23a and 23b of a listener 23, and the example 
which inclined ahead is shown. 

[0215] By doing in this way, the effect of unnecessary reflection that the acoustic 
wave which once came out of the diaphragm 172 reflects in the ear-pinna part of 
lug 23a, and reflects in a baffle plate 171 and a diaphragm 172 further decreases. 
Furthermore, the external world sound from the front becomes easy to enter. In 
this case, it becomes easy to make an image orientate ahead. 
[0216] Drawing 18 B does not have the right-angled include angle which the field 
of the baffle plate 171 as a fixed part of the headphone unit 170 and the 
diaphragm 172 of the pronunciation section as the oscillating section makes to 
the straight line which connects the lugs 23a and 23b of a listener 23, and the 
example which inclined back is shown. By doing in this way shows that it 



becomes effective especially to make an image orientate ahead. Moreover, the 
effect of unnecessary reflection that the acoustic wave which once came out of 
the diaphragm 172 reflects in the ear-pinna part of lug 23a, and reflects in a 
baffle plate 171 and a diaphragm 172 further decreases. Furthermore, the 
external world sound from back becomes easy to enter. 

[0217] Drawing 18 C shows the example from which it was made for the include 
angle which the field of the baffle plate 171 as a fixed part of the headphone unit 
170 and the diaphragm 172 of the pronunciation section as the oscillating 
section makes to turn into nullity to the straight line which connects the lugs 23a 
and 23b of a listener 23. By doing in this way, the effect of unnecessary 
reflection that the acoustic wave which once came out of the diaphragm 172 
reflects in the ear-pinna part of lug 23a, and reflects in a baffle plate 171 and a 
diaphragm 172 further is lost completely. Furthermore, the external world sound 
from back becomes easy to enter. 

[0218] According to the upper example, the headphone unit 170 as the 
pronunciation section It is arranged so that both the lugs 23a and 23b of right 
and left of a listener 23 may be countered. And the field which counters both the 
lugs 23a and 23b of right and left of the listener 23 of the headphone unit 170 
Since the predetermined include-angle inclination was carried out and it was 
prepared in the front or back so that it might not become a right angle to the 



straight line which connects the core of both the lugs 23a and 23b of right and 
left of a listener 23 Reflection with lug 23a of the acoustic wave from the 
diaphragm 122 of the headphone unit 170 and a listener 23 and a face flank 
decreases. And since reflection with the ear-pinna section decreases when an 
image can be made to orientate ahead when the arrival acoustic wave from the 
sloping direction can be emphasized and it leans especially ahead, and it leans 
back, amendment can become easy and can collect the external world front. 
[0219] The example which made the headphone unit as the pronunciation 
section of one example of the audio playback unit accompanied by the image of 
this invention movable in the vertical direction at drawing 19 is shown. Drawing 
19 A does not have the right-angled include angle which the field of the baffle 
plate 181 as a fixed part of the headphone unit 180 and the diaphragm 182 of 
the pronunciation section as the oscillating section makes to the straight line 
which connects the lugs 23a and 23b of a listener 23, and the example which 
inclined in the slanting lower part is shown. 

[0220] The include angle at which the field of the baffle plate 181 as a fixed part 
of the headphone unit 180 and the diaphragm 182 of the pronunciation section 
as the oscillating section makes drawing 19 B to the straight line which connects 
the lugs 23a and 23b of a listener 23 is nullity, and the example which inclined 
caudad is shown. Drawing 19 C does not have the right-angled include angle 



which the field of the baffle plate 181 as a fixed part of the headphone unit 180 
and the diaphragm 182 of the pronunciation section as the oscillating section 
makes to the straight line which connects the lugs 23a and 23b of a listener 23, 
and the example which inclined in the slanting upper part is shown. 
[0221] The include angle at which the field of the baffle plate 181 as a fixed part 
of the headphone unit 180 and the diaphragm 182 of the pronunciation section 
as the oscillating section makes drawing 19 D to the straight line which connects 
the lugs 23a and 23b of a listener 23 is nullity, and the example which inclined up 
is shown. 

[0222] According to the upper example, the headphone unit 180 as the 
pronunciation section It is arranged so that both the lugs 23a and 23b of right 
and left of a listener 23 may be countered. And both lugs 23a of right and left of 
the listener 23 of a baffle plate 181 and a diaphragm 182, Since the 
predetermined include-angle inclination was carried out and the field which 
counters 23b was established in the upper part or a lower part so that it might not 
become a right angle to the straight line which connects the core of both the lugs 
23a and 23b of right and left of a listener 23 Reflection with lug 23b of the 
acoustic wave from a diaphragm 182 and a listener 23 and a face flank can 
decrease, and can emphasize the arrival acoustic wave from the sloping 
direction. 



[0223] The example which made possible ****** of the headphone unit as the 
pronunciation section of one example of the audio playback unit accompanied 
by the image of this invention at drawing 20 at the include angle of arbitration is 
shown. Here, to the head strap 191 of headphone 190, the headphone unit 192 
can be adjusted so that it may rotate at the include angle of arbitration. As the 
configuration in this case is shown in drawing 21 , the headphone unit 200 is 
made as [ rotate / the centrum of an inside solid sphere / the rotation object 202 / 
**** and ] to the base material 201 formed in the edge of a head strap 27. 
[0224] Thus, by constituting, as shown in drawing 22 A, the headphone unit 210 
can be rotated in the vertical direction to a iistener 23. Moreover, a cross 
direction can be made to rotate the headphone unit 210 to a listener 23, as 
shown in drawing 22 B. 

[0225] According to the upper example, the headphone units 190, 200, and 210 
as the pronunciation section It is arranged so that both the lugs 23a and 23b of 
right and left of a listener 23 may be countered. And since the field which 
counters both the lugs 23a and 23b of right and left of the listener 23 of the 
headphone units 190, 200, and 210 can incline at the include angle of arbitration 
to the straight line which connects the core of both the lugs 23a and 23b of right 
and left of a listener 23 It decreases, and reflection with the lug of the acoustic 
wave from the headphone units 190, 200, and 210 and a listener 23 and a face 



flank can emphasize the arrival acoustic wave from the sloping direction, and, 
moreover, can also avoid the effect of the individual difference by the difference 
of the configuration of the ear pinna of a listener 23 etc. 

[0226] The example which made horizontally movable the headphone unit as the 
pronunciation section of one example of the audio playback unit accompanied 
by the image of this invention at drawing 23 is shown. Drawing 23 A shows the 
example which makes movable horizontally the headphone unit 224 prepared in 
the mobile 223 with a ball screw 222 to the base material 221 formed in the edge 
of a head strap 27. Moreover, drawing 23 B prepares the end section of a 
pantograph 225 in the edge of a head strap 27, and shows the example which 
makes movable horizontally the headphone unit 224 prepared in the other end 
by pantograph 225 expanding or contraction actuation. 

[0227] According to the upper example, to both the lugs 23a and 23b of right and 
left of the field which counters both the lugs 23a and 23b of right and left of the 
listener 23 of the headphone unit 224 as the pronunciation section of a listener 
23, since contiguity or isolation is possible, the effect of the individual difference 
by the difference of the configuration of the ear pinna of a listener 23 etc. is 
avoidable. 

[0228] The example which constituted the headphone unit as the pronunciation 
section of one example of the audio playback unit accompanied by the image of 



this invention from two or more units in drawing 24 is shown. Drawing 24 A 
shows the example from which the headphone unit 230 is constituted by the 
pronunciation unit 231 for bass as the pronunciation section, and the 
pronunciation unit 232 for loud sounds. Moreover, as for drawing 24 B, the 
headphone unit 233 shows the example constituted so that the pronunciation 
unit 234 (for loud sounds) for high regions as the pronunciation section may be 
formed on the ** pronunciation unit 235 (for bass) for low-pass and may be 
reproduced by the same axle 236. 

[0229] According to the upper example, since the band of an acoustic signal is 
divided into plurality, two or more pronunciation units 231, 232, 234, and 235 
which correspond to the headphone units 230 and 233 in two or more bands are 
formed and it was made to pronounce from two or more pronunciation units 231, 
232, 234, and 235, a property becomes clear and the headphone units 230 and 
233 of the headphone as a sound reproduction means can make amendment 
easy. 

[0230] The example which changes the include angle of the baffle plate of the 
headphone unit as the pronunciation section of one example of the audio 
playback unit accompanied by the image of this invention and a diaphragm to 
make into drawing 25 is shown. In this case, the field which the baffle plate 241 
as a fixed part of the headphone unit 240 makes shows the example which was 



not right-angled and inclined the include angle which the field of the diaphragm 
242 of the pronunciation section as the oscillating section of the headphone unit 
240 makes as a right angle to the straight line which connects the lugs 23a and 
23b of a listener 23. 

[0231] Since according to the upper example it inclines, a diaphragm 242 is 
formed to the baffle plate 241 attached in the headphone unit 240 as the 
pronunciation section and whenever [ tilt-angle / of a diaphragm 242 ] was 
changed, reflection with lug 23b of the acoustic wave from a diaphragm 242 and 
a listener 23 and a face flank can decrease, and the sound-collecting 
effectiveness can also be made adjustable. 

[0232] Furthermore, although the upper example showed the example which 
prepares only the sound source for impulse measurement used for headphone 
24, and the amendment circuit of a headphone proper, you may make it prepare 
other changeover switches about signal processing etc. The example of the 
headphone of the audio playback unit accompanied by the image of this 
invention is shown in drawing 26 and drawing 27 . 

[0233] In drawing 26 , the digital oscillating gyroscope 28, left arm 24L, and right 
arm 24R are prepared in the body 24 of headphone. Left unit 255L is prepared 
inside left arm 24L, and right unit 255R is prepared inside right arm 24R. The 
changeover switches 254, such as a reset switch 251, the volume control dial 



252, the balance adjustment dial 253, a sound source, reverberation, and sound 
field, are formed in the outside of left arm 24L. The amendment circuit of the 
property of a headphone proper is established in the interior of left arm 24L and 
right arm 24R as an electrical circuit. However, you may make it prepare 
according to a mechanical system and an acoustical system not only inside this 
but inside left unit 255L and right unit 255R. 

[0234] The headphone 24 shown in drawing 27 form the changeover switches 
264, such as a reset switch 261, the volume control dial 262, the balance 
adjustment dial 263, a sound source, reverberation, and sound field, in the 
remote control section 260. Although the headphone 24 shown in drawing 26 
and drawing 27 establish only the amendment circuit of the property of a 
headphone proper in a headphone side, other circuits are established in the 
body side of equipment and the adjustment switch was formed in headphone 24, 
the power consumption of the amendment circuit of the property of a headphone 
proper is a small amount comparatively, and this is because there are few 
burdens even if it prepares in headphone 24. Therefore, if power consumption is 
made to a small amount by amelioration about other circuits, it cannot be 
overemphasized that you may prepare in a headphone side. 
[0235] Moreover, although the upper example showed the example which 
carries out direct continuation to headphone 24 through a signal line Form a 



modulator and a transmitter after the convolution computing elements 5, 7, and 9 
of drawing 2 , and 1 1 , form a receiver and a modulator in a headphone 24 side, 
and a receiver and a modulator receive. Or a modulator and a transmitter are 
formed after the adder 15 of drawing 3 , and 16, a receiver and a modulator are 
formed in a headphone 24 side, a receiver and a modulator receive, and you 
may make it reproduce by wireless. 

[0236] The example which transmits an acoustic signal to drawing 28 - drawing 
33 by wireless is shown. The block diagram of one example of the transmitting 
section of the audio playback unit accompanied by the image of this invention is 
shown in drawing 28 . First, in the transmitting section, a two-channel analog 
signal is supplied to the body 1 of an audio playback unit from the source 2 of a 
two-channel analog signal. The body 1 of an audio playback unit is constituted 
as follows. As shown in drawing 28 , the digital signal train to which it collapsed 
with the impulse response in the convolution integrators 5, 7, 9, and 11 and 
memory 6, 8, 10, and 12, and the integral was carried out is supplied to a 
multiplexer 270. The digital signal train multiplexed by the multiplexer 270 can 
apply a modulation by the method predetermined with a modulator 271, and is 
transmitted as an electromagnetic wave by the transmitter 272. 
[0237] In drawing 29 , the block diagram of the receive section of the audio 
playback unit accompanied by the image of this invention is shown. The receive 



section which shows drawing 29 corresponds to the transmitting section shown 
by above-mentioned drawing 28 . In the transmitting section shown by 
above-mentioned drawing 28 , a convolution integral is carried out, in drawing 
29 , it is received by the receiver 280, and gets over with a demodulator 281 , and 
the transmitted electromagnetic wave is separated by demal CHIPUREKUSA 
282. The digital acoustic signal separated by demal CHIPUREKUSA 282 is 
supplied to control units 50, 51, 52, and 53, respectively. 

[0238] And in control units 50, 51, 52, and 53, it changes into the digital address 
signal showing the magnitude which includes a direction for movement to the 
reference direction of a head of the direction which the head of a listener 23 has 
turned to for every fixed include angle and every include angle defined 
beforehand, and the control signal showing the time of concentration and sound 
pressure level between both the lugs from a virtual source location to both lugs 
amends on real time now. 

[0239] Thus, in control devices 50, 51 , 52, and 53, the amended digital acoustic 
signal is added to adders 15 and 16, and is made into the digital acoustic signal 
of two channels. Moreover, a part for a reverberation signal is directly added to 
adders 15 and 16. 

[0240] It is changed into an analog signal by D/A converters 19 and 20, power 
amplification is carried out by power amplifier 21 and 22, and it is added to 



headphone 24. Furthermore, this digital acoustic signal of two channels is 
amended by the property of the sound-source proper used for measurement of a 
control signal, or a headphone proper with the compensator built in headphone 
24. That is, this compensator has the amendment property of the sound-source 
proper used when measuring the impulse response from a virtual source 
location to both the lugs of a listener 23, and the amendment property of a 
headphone proper. Thereby, a listener 23 can hear sound by the right sounding 
body and the left sounding body 26 of headphone 24. 

[0241] Thus, in the convolution integrators 5, 7, 9, and 11 and memory 6, 8, 10, 
and 12, receive a reference direction. It finds the integral from a virtual source 
location by collapsing with the impulse response which results in both the lugs of 
the listener 23 of the fixed direction and by which digital recording was carried 
out. The signal which transmitted as an electromagnetic wave with the 
transmitter 272, and was further received with the receiver 280 is set to control 
units 50, 51, 52, and 53. Receive the reference direction of a head of the 
direction which the head of current and a listener 23 has turned to. The control 
signal showing the time of concentration and sound pressure level between both 
the lugs from a virtual source location to both lugs amends on real time. Digital 
signal processing which included amendment in coincidence on real time by 
wireless can be performed by performing amendment of either the amendment 



property of the headphone used for measurement of a control signal or the 
amendment property of a sound source and both sides. 

[0242] Moreover, in drawing 30 , other examples of the transmitting section of 
the audio playback unit of this invention shown in drawing 28 are shown. Here, 
the result of having integrated the convolution integrator 5, memory 6, the 
convolution integrator 9, and memory 10 by collapsing with an impulse response 
is supplied and added to an adder 15. Moreover, the result of having integrated 
the convolution integrator 7, memory 8, the convolution integrator 11, and 
memory 12 by collapsing with an impulse response is supplied and added to an 
adder 16. 

[0243] At this time, the reverberation signal by reverbrating circuits 13 and 14 is 
added to adders 15 and 16. Digital signal [of two channels supplied to adders 15 
and 16 / of Hidari ] L and right digital signal R are supplied to a multiplexer 292. 
[0244] Here, a multiplexer 292 may be supplied after changing into an analog 
signal the two-channel digital signal added to adders 15 and 16 in D/A 
converters 290 and 291 . 

[0245] In drawing 31 , other examples of the receive section of the audio 
playback unit accompanied by the image of this invention are shown. The 
receive section which shows drawing 31 corresponds to the transmitting section 
shown in drawing 30 . In drawing 31 , the digital signal of two channels from 



demal CHIPUREKUSA 302 is supplied to control units 54 and 56, respectively. 
[0246] When a multiplexer 292 is supplied after changing into an analog signal 
the two-channel digital signal added to adders 15 and 16 in drawing 30 in D/A 
converters 290 and 291 here, in drawing 31 , it cannot be overemphasized that it 
is not necessary have D/A converters 19 and 20 and to be. When two or more 
receive sections are used for coincidence, it becomes unnecessary in this case, 
only for the number of receive sections to form D/A converters 19 and 20 that 
what is necessary is just to form D/A converters 290 and 291 in a transmitting 
section side by two channels. Moreover, you may make it shown in drawing 32 
and drawing 33 </A>. In drawing 32 , a signal is transmitted through the direct 
multiplexer 270, a modulator 271, and a transmitter 272 from the source 2 of a 
two-channel analog signal, and a receiver 300 receives in drawing 33 , and after 
carrying out signal processing, it reproduces by headphone 24. Other 
configurations of drawing 33 are the same as that of drawing 3 . 
[0247] According to the upper example, since wireless transmission is carried 
out by the electromagnetic wave from the transmitting section, the code of two or 
more headphone 24 between listener 23 does not become entangled, and even 
if the number of the analog signal [ the digital signal or analog signal ] which 
acquired space information by the convolution of an in palace response of 
listeners 23 increases, moreover, it can extend a receive section that wiring and 



a circuit are the same and easily. 

[0248] Moreover, although the upper example showed the example which 
transmits an electromagnetic wave to the receivers 280 and 300 of a receive 
section shown in drawing 29 and drawing 31 from the transmitters 272 and 294 
of the transmitting section shown in drawing 28 and drawing 30 As opposed to 
the electromagnetic wave which used the transmitters 272 and 294 of the 
transmitting section shown in drawing 28 and drawing 30 , and the receivers 280 
and 300 of a receive section shown in drawing 29 and drawing 31 as the 
walkie-talkie which has a transmitter and a receiver, respectively, and was 
transmitted to the receive section from the transmitting section Furthermore, the 
electromagnetic wave about a signal-processing modification signal is 
transmitted from a receive section to the transmitting section, and you may make 
it change the contents of signal processing in the transmitting section. What is 
necessary is here, to change the property of reverbrating circuits 13 and 14, or 
just to change selectable various properties in the transmitting section, for 
example. 

[0249] By the upper example, the communication link of the transmitting section 
and a receive section is enabled bidirectionally, and user-friendly control is 
attained at a listener 23 side. Moreover, by considering as the two-way 
communication in which the control to the transmitting section from a receive 



section is possible, in the transmitting section, a switch of the source 2 of a 
two-channel analog signal, exchange of the memory 6, 8, 10, and 12 for 
acquiring the space information which heightens the playback effectiveness, etc. 
become controllable about selectable various properties in the near receive 
section of a listener 23, and can improve user-friendliness. 
[0250] The headphone 24 of drawing 26 mentioned above and drawing 27 It is 
what can be used also in which audio playback unit shown in drawing 2 and 
drawing 3 , drawing 28 and drawing 29 , drawing 30 and drawing 31 , drawing 
32 , and drawing 33 . In the receive section of the audio playback unit especially 
shown in drawing 29 , drawing 31 , and drawing 33 , a playback sound is 
received by wireless, various adjustment signals are transmitted by wireless, 
and it has a receive section other than the digital oscillating gyroscope 28 to 
headphone 24 in this case. Moreover, it is good also as a walkie-talkie which has 
the transmitting section and a receive section. 

[0251] According to the upper example, since various above-mentioned 
adjustment switches can be used always looking at an image when using a 
signal with an image for the acoustic signal reproduced, operability can be raised. 
[0252] The block diagram of the signal-processing section which collapses an 
impulse response in drawing 34 A with the FIR filter of one example of the audio 
playback unit accompanied by the image of this invention is shown. A digital 



voice input signal is inputted from an input edge. This signal is taken out after 
being inputted into the delay machine 311 after decreasing with an attenuator 
310, and carrying out fixed time delay. The signal taken out from the delay 
machine 311 is added in the center tap of the signal and the FIR filter 312 which 
were inputted. The FIR filter 312 collapses and outputs an impulse response to 
an input signal using the multiplier set up beforehand. 

[0253] The example of an impulse response is shown. Being able to constitute 
[ but ] only the response to the tap length, when this is constituted from an 
ordinary FIR filter, since the tap length of the FIR filter 312 is finite, it will 
reproduce to time amount t1, and the response will go out after that. On the 
other hand, if the signal which delayed only time amount t1 through the delay 
machine 311, and was attenuated further is inputted into this FIR filter 312, the 
FIR filter 312 will output a predetermined impulse response by this input. 
Therefore, by inputting a direct-input signal and the attenuated signal which 
delayed only t1 into the FIR filter 312, a predetermined impulse response is 
obtained and the output can lengthen impulse response time amount 
substantially. 

[0254] The block diagram of the signal-processing section which collapses an 
impulse response in drawing 34 B with the FIR filter of one example of the audio 
playback unit accompanied by the image of this invention is shown. A digital 



input signal is inputted from an input edge. This signal is divided into two lines, 
and after LPF313 lets one side pass in order to abolish generating of clinch 
distortion at the time of carrying out down sampling processing, it is sampled by 
the down sampling circuit 314 with a sampling frequency lower than an input 
digital signal. 

[0255] Next, after the signal sampled here has the impulse response of the 
property which should be realized with the FIR filter 315 collapsed, it is supplied 
to the exaggerated sampling circuit 316, and a sampling frequency is united with 
the sampling frequency of an input signal here. On the other hand, only a high 
region signal is extracted by HPF318, and other one signal which divided the 
input signal is added with the output and adder 317 of the over sampling 
technique circuit 316, and is outputted from an outgoing end. The response time 
of the impulse response outputted since it lets it pass after it makes a sampling 
frequency low, even if the FIR filter of the same tap length is used for an FIR filter 
becomes long. 

[0256] The block diagram of the signal-processing section which collapses an 
impulse response in drawing 34 C with the FIR filter of one example of the audio 
playback unit accompanied by the image of this invention is shown. A digital 
input signal is inputted from an input edge. After LPF313 lets this signal pass in 
order to abolish generating of clinch distortion at the time of being divided into 



two lines, while carrying out down sampling processing, it is sampled by the 
down sampling circuit 314 with a sampling frequency lower than an input digital 
signal. 

[0257] Next, after the signal sampled here has the impulse response of the 
property which should be realized with the FIR filter 315 collapsed, it is supplied 
to the exaggerated sampling circuit 316, and a sampling frequency is united with 
the sampling frequency of an input signal here. After only a high region signal's 
being extracted by HPF318 and delaying other one signal which divided the 
input signal on the other hand fixed time with the delay vessel 319, it is added 
with the output and adder 317 of the over sampling technique circuit 316, and is 
outputted from an outgoing end. A value whose feeling of separation of the 
sound at the time of hearing the signal outputted from an outgoing end as the 
time delay with the delay machine 319 is set up so that it may be made the same 
as a time delay with the FIR filter 315 and the phase of a low-pass signal and a 
high region signal may suit, or it is behind [ a low-pass signal ] in the direction of 
a high region signal number msec is lost by Haas effect is chosen. The response 
time of the impulse response outputted since it lets it pass after it makes a 
sampling frequency low, even if the FIR filter of the same tap length is used for 
the FIR filter 315 becomes long. 

[0258] The block diagram of the signal-processing section which collapses an 



impulse response in drawing 34 D with the FIR filter of one example of the audio 
playback unit accompanied by the image of this invention is shown. A digital 
input signal is inputted from an input edge. In order to abolish generating of 
clinch distortion at the time of this signal being divided into two lines and one line 
carrying out down sampling processing, after LPF313 lets it pass, it is sampled 
by the down sampling circuit 314 with a sampling frequency lower than an input 
digital signal. 

[0259] Next, after the signal sampled here has the impulse response of the 
property which should be realized with the FIR filter 315 collapsed, it is supplied 
to the exaggerated sampling circuit 316, and a sampling frequency is united with 
the sampling frequency of an input signal here. Only a high region signal is 
extracted by HPF318, high region frequency characteristics are reproduced by 
the frequency-characteristics addition circuit 320, and the signal of other 
systems which divided the input signal on the other hand is added with the 
output and adder 317 of the exaggerated sampling circuit 316, and is outputted 
from an outgoing end. Tap length required for an FIR filter to collapse the 
property of each band is chosen independently. 

[0260] The block diagram of the angle-of-rotation detecting element of other 
examples of the audio playback unit accompanied by the image of this invention 
is shown in drawing 35. In drawing 35, when the device by which the 



angular-velocity sensor 321 was attached has rotation, the angular-velocity 
sensor 321 outputs the electrical potential difference proportional to the angular 
velocity. This signal is inputted into amplifier 323 through the band limit filter 322. 
After amplifier 323 amplifies this signal, it is outputted to A/D converter 325 
which a microprocessor 326 builds in. The data encoded by A/D converter 325 
are divided into two lines, and one side is outputted for another side to LPF324 
by the digital-signal-processing operation in a microprocessor 326 to the 
angle-of-rotation operation part 330. LPF324 is compared with the reference 
level generator 328, and the difference is inputted into the PWM control section 
329, and outputs an PWM signal out of a microprocessor 326 according to the 
output value of LPF324. Smooth [ of this signal ] is carried out by LPF327, and 
negative feedback is carried out to amplifier 323. Although this example showed 
the example in which A/D converter 325 was formed in the microprocessor 326, 
you may prepare independently [ a microprocessor 326 ]. LPF324 of this 
example is digital [ LPF ]. 

[0261] Moreover, according to this example, the output level and amplifier 323 of 
the angular-velocity sensor 1 as an angle-of-rotation detection means have 
offset of a dc component, or fluctuation of a dc component, furthermore, even 
when an analog / digital converter 325 has a conversion error and fluctuation 
LPF324 as a low-frequency component detection means extracts this dc 



component from signal data after agreement-izing. Since negative feedback is 
hung on amplifier 323 after changing this result into a Pulse-Density-Modulation 
signal and minding LPF324 as a low-frequency component detection means Not 
only the angular-velocity sensor 321 as an angle-of-rotation detection means but 
offset of an amplifier 323, and also the conversion error of an analog / digital 
converter 5 and fluctuation can be removed to coincidence. Moreover, since the 
output level of the analog / digital transducer 325 at the time of quiescence of the 
angle-of-rotation detection means 321 can be set up freely, level can be set as 
the parts with the largest dynamic range of an analog / digital transducer 325 at 
the time of quiescence. For example, in the case of 16-bit an analog / digital 
transducer 5, about the "$0000" maximum forward side input level, the "$7ffT 
maximum negative side input level is able to set an input as "$8000" by two's 
complement display at the time of quiescence, and a dynamic range becomes 
max. Furthermore, since the time constant of a low-frequency component 
detection means 324 to use it for dc-component detection can be freely set up 
on software and does not need a capacitor mass by hardware, it becomes cheap 
and can constitute a device small. 

[0262] The body section 1 of an audio playback unit which performs 
predetermined signal processing to the acoustic signal of two channels 
accompanied by the video signal supplied from the external source 2 of an 



analog signal, and a laser disc 66 according to the upper example, In the 
direction corresponding to the image reproduced by the projector 67 as a 
video-signal playback means to reproduce a video signal, the screen 68, and the 
television monitor 92 By the headphone 24 as a sound reproduction means to 
reproduce the acoustic signal in which signal processing was carried out by the 
body section 1 of an audio playback unit After amending an acoustic signal 
based on the convolution integrators 5, 7, 9, and 11 as a control means, and an 
impulse response, Based on the signal corresponding to the predetermined 
include angle from the include-angle detection means 28 and 38, with the control 
signal with which the time of concentration and sound pressure level of an 
acoustic signal are expressed in control devices 50, 51, 52, 53, 54, and 56 Since 
an acoustic signal is made to correspond to head movement of a listener 23 and 
it amends and reproduces on real time, the front normal position of the playback 
image can be made to carry out in the direction corresponding to a playback 
image using the playback sound source of general-purpose audio equipment. 
[0263] Moreover, the front normal position of the playback image can be made 
according to example ** of a top, to carry out in the direction corresponding to a 
playback image simply, since the body section 1 of an audio playback unit was 
constituted in the television monitor 92 as a video-signal playback means, and 
one, without connecting a code. 



[0264] Moreover, since the oscillating gyroscope 70 was used for include-angle 
detection means 28 and 38 to detect head movement of the listener 23 to a 
criteria location and a direction, and to output a signal according to the upper 
example, a head angle-of-rotation signal is detectable on real time with the small 
and lightweight oscillating gyroscope 70. 

[0265] Moreover, according to the upper example, it is what used the oscillating 
gyroscope 70 for include-angle detection means 28 and 38 to detect head 
movement of the listener 23 to a criteria location and a direction, and to output a 
signal. Since warning is emitted with an indicator 58 until actuation of the 
oscillating gyroscope 70 is stabilized the power up of the body section 1 of an 
audio playback unit, or when it reaches and the sound reproduction means 24 
and the body section 1 are connected electrically, a condition with unstable 
actuation of the oscillating gyroscope 70 is detectable with an indicator 58. 
[0266] Moreover, since it reach oscillating gyroscope 70 or the circumference 
circuit of the oscillating gyroscope 70 make into an energization condition 
according to the upper example so that it may be what used the oscillating 
gyroscope 70 for include angle detection means 28 and 38 detect head 
movement of the listener 23 to a criteria location and a direction, and output a 
signal and the oscillating gyroscope 70 may maintain a steady state after the 
power off of the body section 1 of an audio playback unit, an oscillating 



gyroscope 70 can maintain a steady state. 

[0267] Moreover, since the digital oscillating gyroscope 28 as an include-angle 
detection means to detect head movement of the listener 23 to a criteria location 
and an include angle, and to output a signal, and the analog oscillating 
gyroscope 38 are formed in one side of the case of right and left of the 
headphone 24 as a sound reproduction means according to the upper example, 
angle of rotation of a head is certainly detectable. 

[0268] Moreover, since according to the upper example the digital oscillating 
gyroscope 28 as an include-angle detection means to detect head movement of 
the listener 23 to a criteria location and an include angle, and to output a signal, 
and the analog oscillating gyroscope 38 are formed in one side of the case of 
right and left of the headphone 24 as a sound reproduction means so that the 
level angle of rotation of a head can be detected, angle of rotation of a head is 
certainly detectable. 

[0269] Moreover, since according to the upper example the direction which the 
listener 23 has turned to was set as the reference direction when the digital 
oscillating gyroscope 28 as an include-angle detection means and the analog 
oscillating gyroscope 38 had reset switches 90 and 91 and reset switches 90 
and 91 were turned on, the direction which the listener 23 has turned to can be 
set as a reference direction, and the digital oscillating gyroscope 28 as an 



include-angle detection means and the analog oscillating gyroscope 38 can 
detect an include angle. 

[0270] Moreover, according to the upper example, the digital oscillating 
gyroscope 28 as an include-angle detection means and the analog oscillating 
gyroscope 38 have reset switches 90 and 91. Since the direction of the 
transverse plane of the screen of the projector 67 as a video-signal playback 
means, a screen 68, and a television monitor 92 was set as the reference 
direction when reset switches 90 and 91 were turned on The direction of the 
transverse plane of the screen of the projector 67 as a video-signal playback 
means, a screen 68, and a television monitor 92 can be set as a reference 
direction, and the digital oscillating gyroscope 28 as an include-angle detection 
means and the analog oscillating gyroscope 38 can detect an include angle. 
[0271] Moreover, according to the upper example, the digital oscillating 
gyroscope 28 as an include-angle detection means and the analog oscillating 
gyroscope 38 have reset switches 90 and 91. the head strap 27 as a head 
wearing object whose wearing on a listener's 23 head reset switches 90 and 91 
enable - or - and, since it is prepared in the case of the headphone 24 as a 
sound reproduction means Only where a head is equipped with the headphone 
24 as a sound reproduction means, front reset can be applied without operating 
the body section 1 of an audio playback unit in any way. 



[0272] According to the upper example, to moreover, the head strap 27 as a 
head wearing object of the headphone 24 as a sound reproduction means 
whose wearing on a listener's 23 head is enabled The headphone units 93 and 
94,103,104 as the pronunciation section at least from a listener's 23 lugs 23L 
and 23R as the pronunciation section Since the stanchion 95 as supporter 
material supported so that only the distance in which the ** headphone units 93 
and 94,103,104 do not press a listener's 23 lugs 23L and 23R may separate, a 
base material 96, a stanchion 97, a base material 98, a stanchion 105, the 
contact section 106, a base material 107, and the contact section 108 were 
formed When not equipping with the radiation impedance from an 
external-auditory-meatus entry to an outside, it can become near, and the 
normal position of a playback image head outside can be made easy, and a 
feeling of wearing can be raised. 

[0273] According to the upper example, moreover, the shaft of the pronunciation 
direction of the headphone units 170, 180, 190, 200, and 210 as the 
pronunciation section established in the head strap 27 as a head wearing object 
of the headphone 24 as a sound reproduction means whose wearing on a 
listener's 23 head is enabled Since it is attached so that it may not become 
parallel to the line which connects both a listener's 23 lugs 23L and 23R, the 
noise produced from the scattered reflection by difference of the configuration of 



the lug by a listener's 23 individual difference can be prevented, and the normal 
position of a playback image head outside can be made easy. 
[0274] Moreover, according to the upper example, since a part or the whole of a 
property which amends the property of the proper of the headphone 24 as a 
sound reproduction means to reproduce an acoustic signal is collapsed in the 
impulse response of the memory 6, 8, 10, and 12 as 1st storage means, it does 
not need to form in others a means to amend the property of the proper of the 
headphone 24 as a sound reproduction means, and can carry out signal 
processing efficiently. 

[0275] Moreover, according to the upper example, since a part or the whole of a 
property which amends the property of sound reproduction means 24 proper 
which reproduces an acoustic signal is constituted by the analog filter, it can 
carry out signal processing efficiently with an easy configuration. 
[0276] Moreover, since changing the condition of having been bypassed without 
performing signal processing by the condition that the body section 1 of an audio 
playback unit performed signal processing, and the body section 1, and a 
changeover switch 59 were formed according to the upper example, signal 
processing and a bypass can be changed to arbitration. 

[0277] Moreover, according to the upper example, in case the body section 1 of 
an audio playback unit performs signal processing, extent of reverberation can 



be changed into arbitration and can carry out signal processing to the acoustic 
signal which reproduces extent of the reverberation to add since having made it 
change independently and the switch 254 for changing are formed. 
[0278] Moreover, since according to the upper example it has having made the 

y 

sound field reproduced by replacing the impulse response of sound field which 
results in both 23 listeners' lugs 23L and 23R fixed from the criteria location of a 
listener's 23 head, and the virtual source location to a direction changed, and the 
switch 254 for changing in case signal processing is performed, it can change to 
the sound field of arbitration, hearing a playback sound. 

[0279] Moreover, in case the body section 1 of an audio playback unit performs 
the above-mentioned signal processing according to the upper example When 
the impulse response of sound field which results in both a listener's 23 lugs 23L 
and 23R fixed from the criteria location of a listener's 23 head and the virtual 
source location to a direction is replaced, or — and, since it has the drop 61 
which shows those contents when extent of the reverberation to add is changed, 
or when the playback condition in the condition of not performing the condition or 
signal processing which performed signal processing by the body section 1 is 
changed A change and bypass of sound field and reverberation can be 
distinguished easily. 

[0280] Moreover, when the changeover switch 59 which changes the condition 



of having been bypassed without the condition that the body section 1 of an 
audio playback unit performed signal processing, and the body section 1 of an 
audio playback unit performing signal processing according to the upper 
example is set to a bypass condition. When the impulse response! of sound field 
which results in both a listener's 23 lugs 23L and 23R fixed from the criteria 
location of a listener's 23 head and the virtual source location to a direction is 
replaced, Or since the indicators 60 and 61 which show those contents put out 
the light or reach and will be in a dark condition when extent of the reverberation 
reached and added is changed, a bypass condition, sound field, and the change 
condition of reverberation can be distinguished easily. 

[0281] Moreover, according to the upper example, since the analog acoustic 
signal of two channels is supplied with the transmitter 272 of a wireless 
transmission system using an infrared electromagnetic wave, and a receiver 280, 
a playback sound can be heard, without connecting a code. 
[0282] Moreover, since according to the upper example a drop 62 lights up in 
wireless transmission effective area when the analog acoustic signal of two 
channels is supplied with the transmitter 272 of a wireless transmission system 
using an infrared electromagnetic wave, and a receiver 280, the effective 
condition of wireless transmission can be distinguished. 

[0283] moreover, the switch 63 which according to the upper example 



corresponds to the level of the analog acoustic signal of two channels inputted, 
and enables the change of an input level — or — and since volume was prepared, 
the level of an input signal can be changed to the level of arbitration, and signal 
processing can be carried out. 

[0284] ^Moreover, since extent of the reverberation to add is changed to 
coincidence in case the impulse response of sound field which results in both a 
listener's 23 lugs 23L and 23R fixed from the criteria location of a listener's 23 
head and the virtual source location to a direction in case the body section 1 of 
an audio playback unit performs signal processing is replaced according to the 
upper example, operability can improve and more effective signal processing 
can be performed. 

[0285] Moreover, since the change of the input level of the analog acoustic 
signal of two channels inputted and the change of a wireless input having 
presupposed that it is switchable with one switch 63 and its changeover switch 
63 were formed according to the upper example, operability can improve and 
more effective signal processing can be performed. 

[0286] Moreover, since the receipt attaching part 64 of the headphone 24 as a 
sound reproduction means was formed in the body section 1 of an audio 
playback unit which performs signal processing according to the upper example, 
the body section 1 of an audio playback unit can make the receipt attaching part 



64 of the headphone 24 as a sound reproduction means serve a double purpose. 
[0287] Moreover, the amplifier 73 with which at least two or more gain which 
according to the upper example forms the oscillating gyroscope 71 in the 
inciude-angle detection means 28 and 38, and amplifies the output from the 
oscillating gyroscope 71 differs, A/D converter 75 which changes into a digital 
signal the signal amplified by the amplifier 73, The control circuit 77 which 
calculates angle of rotation by controlling amplifier 73 and A/D converter 75 is 
provided. The output of the oscillating gyroscope 71 is respectively inputted into 
the amplifier 73 with which at least two or more gain differs. Since it has the 
angle-of-rotation detecting element .which chose A/D converter 75 which 
incorporates to a control circuit 77 and is used for an angle-of-rotation operation 
from this data value after encoding that output through A/D converter 75 with 
which coding level differs respectively The amplifier 73 of the optimal gain and 
A/D converter 75 of coding level can be chosen. 

[0288] Moreover, according to the upper example, the impulse response from 
the virtual source measured beforehand to point of measurement is constituted 
from an FIR filter 312 of finite tap length. [ when collapsing and carrying out 
signal processing of this impulse response to the digitized voice input signal ] 
Divide this input signal into two lines, and one line is inputted into this FIR filter 
312 as it is. After taking attenuation 310, input other one line into the delay 



machine 31 1 , and one of the 1 or more ************ s from the delay machine 31 1 , 
or after reaching and delaying two or more time amount, it takes out these 
signals from the delay machine 311. Since it adds in the summation point 
prepared in the middle of the tap of the FIR filter 312, the signal delayed when 
the signal which has not been delayed probably was inputted into the FIR filter 
312 and the impulse response was completed about is again inputted into the 
FIR filter 312. Thereby, the die length of the response with the apparent FIR filter 
312 doubles, and can make a long impulse response also from the short FIR 
filter 312 of tap length. 

[0289] Moreover, according to the upper example, divide a digitized voice input 
signal into two lines, and one line is inputted into a low pass filter 313. It inputs 
into the FIR filter 315, after carrying out the output down sampling 314. The 
output over sampling technique 316 carry out, make it take out, and after letting 
a high pass filter 318 pass, other one signal Since addition 317 is taken for the 
output of this exaggerated sampling filter 316 after fixed time delay is inputted 
and carried out to the delay machine 319, a down sampling is carried out and the 
signal of the band where an input sound signal frequency is low is processed 
with the FIR filter 315 with a low sampling frequency. Therefore, the die length of 
the impulse response of this band can be lengthened. For example, the 
response time which can be constituted also from an FIR filter 315 of the same 



configuration in one half of sampling frequencies if a down sampling is carried 
out doubles. Moreover, although added to the output of said FIR filter 315 which 
the signal of the high frequency band of an input sound signal did not let the FIR 
filter 315 pass, but processed the low-pass signal, the sense of incongruity on 
audibility is mitigated by setting a high region signal as a band 10kHz or more. 
The response time with the FIR filter 315 can be lengthened by this, and a long 
impulse response can be made also from the short FIR filter 315 of tap length. 
[0290] Moreover, according to the upper example, divide a digitized voice input 
signal into two lines, and one line is inputted into a low pass filter 313. It inputs 
into the FIR filter 315, after carrying out the output down sampling 314. The 
output over sampling technique 316 carry out, make it take out, and after letting 
! a high pass filter 318 pass, other one signal Since addition 317 is taken for the 

output of this exaggerated sampling filter 316 after fixed time delay is inputted 
and carried out to the delay machine 319, a high region signal is added after 
carrying out fixed time delay. Therefore, after the low-pass signal component of 
the source of pronunciation in input sound signals, such as musical sound, is 
outputted, the sense of incongruity on the image normal position by the high 
region signal component of the same source of pronunciation being outputted, 
and not letting the FIR filter 315 pass in a high region by Haas effect is improved. 
[0291] Moreover, according to the upper example, divide a digitized voice input 

i 



signal into two lines, and one line is inputted into a low pass filter 313. It inputs 
into the FIR filter 315, after carrying out the output down sampling 314. The 
output over sampling technique 316 carry out, make it take out, and after letting 
a high pass filter 318 pass, other one signal Since the frequency characteristics 
needed are made the output of this exaggerated sampling filter 316 addition 317 
after grant 320 is taken, it is constituted by the passband section of the 
frequency response which gives the frequency characteristics needed by the 
frequency-characteristics addition circuit 320, and is made into the purpose, and 
the property approximated beforehand. Therefore, finally it is added with a 
low-pass signal, and the frequency response of the signal outputted becomes 
the frequency characteristics used as a reappearance target, and the 
approximated property. 

[0292] Moreover, A/D converter 325 which changes into a digital signal the 
output of the oscillating gyroscope 71 which according to the upper example 
forms the oscillating gyroscope 71 in the include-angle detection means 321, 
and detects head movement, [ when the control circuit 326 which calculates 
angle of rotation from a transverse plane by controlling A/D converter 325 is 
provided and it calculates this angle of rotation ] It carries out smooth [ of 
LPF324 by the digital filter which detects a dc component from the digital signal 
incorporated in the control circuit 326, Pulse-Density-Modulation 329 output 



signal outputted outside a control circuit 326 according to this digital LPF324 
output, and this Pulse-Density-Modulation 329 output signal ]. Since it had the 
angle-of-rotation detecting element which removed dc-component offset of the 
data which establish the means 327 which carries out negative feedback of the 
result to said amplifier, and are incorporated to a control circuit 326, angle of 
rotation can be calculated by the ability to remove dc-component offset. 
[0293] Moreover, according to the upper example, the acoustic signal of each 
channel from the source 2 of a signal is changed into a digital signal with AID 
converter 3. After amending based on the impulse response memorized by the 
memory 6, 8, 10, and 12 as 1st storage means The time of concentration 
corresponding to [ add and ] the include angle from the digital oscillating 
gyroscope 28 as an include-angle detection means, and the analog oscillating 
gyroscope 38 to the signal of two channels to both lugs, And since an acoustic 
signal is made to correspond to head movement of a listener 23, signal 
processing is carried out on real time based on the control signal showing sound 
pressure level and it reproduces by the headphone 24 as a sound reproduction 
means, it can amend with an easy configuration that what is necessary is just to 
amend to the signal of two channels. 

[0294] Moreover, according to the upper example, the oscillating gyroscope 71 
is formed in the include-angle detection means 28 and 38. When amplify this 



analog output, the amplified signal is changed into a digital signal with A/D 
converter 75, the control circuit 77 which calculates angle of rotation is provided 
and signal processing corresponding to this result of an operation is performed, 
Since it had the angle-of-rotation detecting element which updates the value of 
an include angle only when the variation of the calculated include angle 
exceeded constant value When gap is generated between actual head angle of 
rotation and angle of rotation for which it asked by the operation, angle of 
rotation for which it asked by the operation can return to whenever 
[ transverse-plane vectorial angle ] at the speed as which it was beforehand 
specified to the direction of a transverse plane only in the case of the deflection 
below a fixed include angle. That is, in order to process so that angle of rotation 
for which it asked by the operation may return to whenever [ transverse-plane 
vectorial angle ] (0 degree) when an image is in a listener's visual field (i.e., 
when it is presumed that the image is seen), it acts so that gap of an image 
location and an image location may be lessened. Conversely, when it is 
presumed that the listener has not turned to the direction of an image clearly (i.e., 
when angle of rotation for which it asked by the operation becomes more than a 
certain fixed include angle to the direction of a transverse plane), it does not 
return to whenever [ transverse-plane vectorial angle ] (0 degree), but 
generating of the error by return actuation can be lessened. 



[0295] Moreover, since according to the upper example convolution integration 
is used when amending an acoustic signal based on an impulse response in the 
control units 50, 51, 52, 53, 54, and 56 as a control means, signal processing 
can be performed exactly. 

[0296] Moreover, according to the upper example, although an acoustic signal is 
amended based on an impulse response in the control units 50, 51, 52, 53, 54, 
and 56 as a control means Since the self-check function was carried in order to 
judge whether the function of each convolution integrators 5, 7, 9, and 1 1 is 
normal, when using two or more convolution integrators 5, 7, 9, and 11, it can 
collapse in advance of signal processing, and the function of integrators 5, 7, 9, 
and 1 1 can be checked beforehand. 

[0297] Moreover, since the various set points chosen last time are memorized by 
predetermined memory and enabled it according to the upper example to 
reproduce from the same contents even when the electric power switch of the 
body section 1 of an audio playback unit is turned OFF when a switch was 
turned ON next time, operability can be raised. 

[0298] Moreover, according to the example of a top, it can operate also to the 
input signal of only an acoustic signal. 

[0299] moreover, the switch for setting the direction which the above-mentioned 
listener has turned to when according to the example of a top the 



above-mentioned include-angle detection means has a reset switch and the 
above-mentioned reset switch is turned on as a reference direction — and the 
changeover switch which changes the condition of having been bypassed with 
the condition of having performed the above-mentioned signal processing - and 
the switch for changing extent of the reverberation to add independently, in case 
the above-mentioned signal processing is performed -- and By replacing the 
impulse response of sound field which results in both the above-mentioned 
listener's lugs fixed from the criteria location of a listener's head, and the virtual 
source location to a direction, in case the above-mentioned signal processing is 
performed The signal cable for connecting the switch and the above-mentioned 
headphone for changing the sound field reproduced, Since the output cable of 
the above-mentioned include-angle detection means and the power cable of an 
include-angle detection means are connected with the body section 1 by one 
connector, a signal can be exchanged with the above-mentioned body section 1 
with one connector. 

[0300] Also in which example mentioned above, since two or more tables are 
prepared for memory 35 and the listener 23 enables it to choose this as 
arbitration by the switcher 36, even if the property of the headphone 24 to be 
used differs from the head of a listener 23, and the configuration of an ear pinna, 
the optimal property can be acquired. 



[0301] Furthermore, the variation showing the time difference between both the 
lugs from the virtual source location to the direction of a standard of the head of 
the listener 23 to change of an include angle theta to both lugs by which digital 
recording was carried out, and the level difference between both lugs of a control 
signal Since the variation of the location of an image to the sense of the head of 
a listener 23 differs by making it become greatly or small rather than a certified 
value on a table, thereby, a sense of distance from a listener 23 to an image etc. 
can be changed. 

[0302] Moreover, since this reverberation signal can be heard like a reflected 
sound with the wall of a hole etc., or a reverberation sound while having added 
the reverberation signal by reverbrating circuits 13 and 14, presence like 
whether music is listened to in the famous concert hall can be obtained. 
[0303] Furthermore, the data of drawing 4 can be made like next and can be 
obtained. That is, when it reproduces by headphone 24, it arranges in the 
location which was able to define the impulse sound source and dummy head 
microphone of the number of channels required for the suitable interior of a room 
so that it may become desirable playback sound field. A loudspeaker may be 
used as a sound source which measures the impulse in this case. 
[0304] Moreover, about the sound-collecting location of each lug of a dummy 
head, although which location of a before [ from an external-auditory-meatus 



entry / an eardrum location ] may be used, to be equal to the location which 
searches for the amendment property for negating the property of the proper of 
the headphone to be used is demanded. 

[0305] Moreover, measurement of a control signal emits an impulse sound from 
the loudspeaker location of each channel, and is obtained by collecting a sound 
with the microphone formed in every fixed include-angle:deltatheta at each lug of 
a dummy head. Therefore, a certain include angle: theta 1 Since it will set and 1 
set of impulse responses will be obtained for every channel, as for the case of 
the source of a signal of five channels, 5 sets, i.e., ten sorts, of control signals 
will be temporarily acquired for every include angle. Therefore, the control signal 
showing the time difference and level difference between right-and-left both lugs 
is acquired by these responses. 

[0306] Moreover, the method of searching for the amendment property for 
negating the property of the proper of a difference of the configuration of the lug 
by the individual difference of a listener 23, a noise, and the headphone to be 
used etc. equips a dummy head with the headphone to be used using the thing 
same [ that you may make it be the following ] as the dummy head microphone 
which collected the impulse response of sound field, and asks for an impulse 
response which serves as the reverse property of the impulse response between 
the microphones of each lug of a dummy head from a headphone input by count. 



[0307] Or you may ask to approach the desired value as correction value of a 
headphone proper using adaptation processing of an LMS algorithm etc. directly. 
Amendment of the concrete property of a headphone proper is the part of 
arbitration after an audio input signal is applied until a signal is added to 
headphone, and can be realized by letting the analog filter of a reverse property 
pass after D/A conversion in [ again ] analog by performing a convolution integral 
with the impulse response showing the amendment property searched for as 
processing of a time domain. 

[0308] Since according to the upper example the property of the proper of 
headphone 24 and 90,100 was amended as the adaptation processing filters 17 
and 18 gave predetermined desired value and approached this desired value, 
even if it exchanges headphone 24 and 90,100, a playback sound can always be 
brought close to a sound source. 

[0309] Furthermore, it sets to ****, and although taken into consideration only 
about the direction within the horizontal plane of the head of a listener 23, the 
direction within a vertical plane and the field which intersects perpendicularly 
with these can also be processed similarly. 

[0310] Moreover, the table in memory 35 can be made into 1 set, and control 
data can also be obtained like the case where the assignment of the address to 
the table is changed in the address control circuit 34, and there are two or more 



sets of tables. 

[0311] Furthermore, the data of a table may be restricted to the range of the 
sense of the general head of a listener 23, and the include angle theta sets up at 
intervals of 0.5 degrees for example, near theta= 0 degree, and in 
|theta>=45degree|, spacing of an include angle theta may be changed with the 
sense as it sets up at intervals of 3 degrees. As mentioned above, it is good the 
whole include angle from which a listener can discriminate the include angle of 
head rotation. Furthermore, the loudspeaker arranged near the 23 listeners lug 
is sufficient instead of headphone 24. 

[0312] Also in which example mentioned above, the audio signal inputted is 
applicable also to which, although outputted with the thing outputted with a 
digital signal, and an analog signal about an include-angle detection means for it 
to be able to be adapted also to which of the signal which was collected in the 
stereo of many channels etc. and by which digital recording was carried out, and 
the signal recorded the account of an analog, and to detect a motion of the head 
of a listener 23. 

[0313] Moreover, when changing the property of the audio signal which is 
synchronized with a motion of the head of a listener 23 and is supplied to 
headphone 24, Since it is not at a continuation target, it doubles with human 
being's acoustic-sense property to a motion of the head of a listener 23 and it is 



carrying out by reading from the table of memory 35 for every suitable required 
sufficient fixed unit include angle which human being can identify, and every 
include angle defined beforehand If it calculates only about required sufficient 
contents of modification to the sense of the head of a listener 23, the same 
effectiveness as having changed continuously can be acquired. Therefore, 
saving of the capacity of memory 35 can be aimed at, and the need for a 
high-speed operation is lost also about the processing speed of an operation 
beyond the need. 

[0314] Moreover, it is not influenced by the mind of a listener 23, but since the 
binaural property from a sound source that the fixed direction was always fixed is 
acquired, a very natural feeling of the normal position head outside is obtained. 
[0315] According to the table of memory 35, moreover, the property expressed 
with the control signal showing the time difference between both the lugs by 
which digital recording was carried out, and the level difference between both 
lugs As opposed to the digital signal with which the impulse response was 
beforehand collapsed in the convolution integrators 5, 7, 9, and 11 and memory 
6, 8, 10, and 12 Since it is amending and controlling to the pure electronic 
formula, there is little property degradation, and since delay is not produced in 
change of the property of the audio signal to a motion of the head of a listener 23, 
unnaturalness [ as / in the conventional system ] is not produced. 



[0316] Moreover, since two or more tables are prepared for memory 35 and the 
listener 23 enables it to choose this as arbitration by the switcher 36, the optimal 
property can be acquired even if the property of headphone 24 etc. differs from 
the head of a listener 23, and the configuration of an ear pinna. 
[0317] Moreover, since the variation of the location of an image to the sense of 
the head of a listener 23 differs the variation showing the time difference 
between both the lugs to change of an include angle theta, and the level 
difference between both lugs of a control signal by making it become greatly or 
small rather than a certified value on a table, thereby, a sense of distance from a 
listener 23 to an image etc. can be changed. 

[0318] Moreover, since a suitable reverberation signal is added by reverbrating 
circuits 13 and 14 if needed, presence which is listening to music in the famous 
concert hall can be obtained. Furthermore, sound field may be set up with the 
adaptation processing filters 17 and 18 by setting up the desired value of these 
sound fields in the adaptation processing filters 17 and 18. 
[0319] According to the upper example, since the adaptation processing filters 
17 and 18 were amended so that predetermined sound field might be 
approached, as predetermined desired value was given and this desired value 
was approached, they can carry out playback by the specific theater and sound 
fields of arbitration, such as a specific concert hall. 



[0320] According to the example mentioned above, by performing amendment 
by the control signal with which the time difference between both lugs and the 
level difference between both lugs are expressed according to each head 
rotation of two or more listeners 23, it is reproducible to coincidence by two or 
more headphone 24, and only the number of two or more listeners 23 needs to 
prepare neither expensive A/D converter 3 nor the convolution integrators 5, 7, 9, 
and 1 1 , and they can be constituted very cheaply. 

[0321] Furthermore, an oscillating gyroscope may be used for a head 
angle-of-rotation detector in an upper example, thus, the thing to do — a head 
rotation detecting element — small — a light weight and a low power — long 
lasting - moreover, handling can be simple and can constitute cheaply. 
[0322] Furthermore, since an oscillating gyroscope does not use inertial force 
but is operating by Coriolis force, it is not necessary to install it near the center of 
rotation of the head of a listener 23, and since you may attach in which location 
of a rotation detecting element, it can simplify a configuration and an assembly. 
[0323] The example of this invention is not restricted to an upper example, and 
may be constituted as follows, the audio playback unit accompanied by the 
image of an upper example - setting - a head movement detecting element — or 
and transverse-plane reset — or — and a volume controller — or — and a 
sound-volume balance regulator - or - and a sound field changeover switch, the 



amount changeover switch of reverberation addition, the bypass switch of the 
above-mentioned signal processing, and a headphone property compensator 
part may be made to be attached by post-installation to the headphone of 
arbitration. . 

[0324] Moreover, the menu displayed on an image is chosen by head movement, 
and you may make it provide the switch which can decide the menu of arbitration 
in the audio playback unit accompanied by the image of an upper example. 
[0325] Moreover, the microphone and inversed amplifier which have been 
arranged near the earhole are provided, and you may make it cancel an 
outpatient department noise actively by adding the output of an inversed 
amplifier to the input of the equipment concerned, and reproducing in the audio 
playback unit accompanied by the image of an upper example. 
[0326] Moreover, the first equipment which reaches and outputs the signal which 
amended the above-mentioned acoustic signal based on the above-mentioned 
impulse response by the above-mentioned control means, or a signal [ finishing / 
the above-mentioned processing from the outside ] in the audio playback unit 
accompanied by the image of an upper example, Have the input terminal which 
can input the signal and based on the signal corresponding to the include angle 
from the above-mentioned include-angle detection equipment with the control 
signal showing the time of concentration and sound pressure level of the 



above-mentioned acoustic signal The above-mentioned acoustic signal is made 
to correspond to head movement of a listener, and you may make it reproduce 
with the above-mentioned sound reproduction means on real time. 
[0327] Moreover, the first equipment which modulates an infrared 
electromagnetic wave and outputs the signal which amended the 
above-mentioned acoustic signal based on the above-mentioned impulse 
response by the above-mentioned control means in the audio playback unit 
accompanied by the image of an upper example, Have the input terminal and 
demodulator which can input the signal, and based on the signal corresponding 
to the include angle from the above-mentioned include-angle detection 
equipment with the control signal showing the time of concentration and sound 
pressure level of the above-mentioned acoustic signal The above-mentioned 
acoustic signal is made to correspond to head movement of a listener, and you 
may make it reproduce with the above-mentioned sound reproduction means on 
real time. 

[0328] Moreover, in the audio playback unit accompanied by the image of an 
upper example, reach and it has the switch which can change and choose the 
signal which amended the above-mentioned acoustic signal based on the 
above-mentioned impulse response by the above-mentioned control means, or 
a signal [ finishing / the above-mentioned processing from the outside ]. The 



above-mentioned acoustic signal is made to correspond to head movement of a 
listener based on the signal corresponding to the include angle from the 
above-mentioned include-angle detection equipment for the selected signal with 
the control signal showing the time of concentration and sound pressure level of 
the above-mentioned acoustic signal, and you may make it reproduce with the 
above-mentioned sound reproduction means on real time. 
[0329] Moreover, in the headphone regenerative apparatus accompanied by the 
image of an upper example, transmit the signal which amended the 
above-mentioned acoustic signal based on the above-mentioned impulse 
response by the above-mentioned control means, or it reaches, becomes 
irregular and transmits. The transmitted signal is received. With and the control 
signal with which it gets over and the time of concentration and sound pressure 
level of the above-mentioned acoustic signal are expressed based on the signal 
corresponding to the include angle from the above-mentioned include-angle 
detection equipment the broadcast accompanied by [ as the above-mentioned 
acoustic signal is made to correspond to head movement of a listener and it 
reproduces with the above-mentioned sound reproduction means on real time ] 
an image - or - and a communication mode -- or — and broadcast - or — and it 
may be made to carry out realistic sensations communication. 
[0330] Moreover, in the headphone regenerative apparatus accompanied by the 



image of an upper example, transmit the signal which amended the 
above-mentioned acoustic signal based on the above-mentioned impulse 
response by the above-mentioned control means, or it reaches, becomes 
irregular and transmits. The transmitted signal is received. With and the control 
signal with which it gets over and the time of concentration and sound pressure 
level of the above-mentioned acoustic signal are expressed based on the signal 
corresponding to the include angle from the above-mentioned include-angle 
detection equipment the broadcast accompanied by [ make the 
above-mentioned acoustic signal correspond to head movement of a listener, on 
real time, as it reproduces with the above-mentioned sound reproduction means, 
suppose that it is possible in both directions, and ] an image - or - and a 
communication mode -- or — and broadcast -- or -- and it may be made to carry 
out realistic sensations communication. 

[0331] Moreover, in the audio playback unit accompanied by the image of an 
upper example, the acoustic signal of each channel from the above-mentioned 
source of a signal is changed into a digital signal with an A/D converter. By 
amending based on the control signal showing time of concentration and sound 
pressure level by relation contrary to head movement, when [ which carries out 
the signal amended based on the impulse response memorized by the 
above-mentioned storage means to head movement ] controlling You may make 



it form the switch for enabling it to reproduce the location of the virtual source 
reproduced in the location of front and rear, right and left reverse, or reaching 
and changing forward and reverse relation. 

[0332] Moreover, in the audio playback unit accompanied by the image of an 
upper example, the acoustic signal of each channel from the above-mentioned 
source of a signal is changed into a digital signal with an A/D converter. So that a 
virtual source may be reproduced by the location equivalent to the case where it 
amends based on the control signal showing time of concentration and sound 
pressure level when [ which carries out the signal amended based on the 
impulse response memorized by the above-mentioned storage means to head 
movement ] controlling You may make it ****** amended only based on the 
control signal showing the amended time of concentration or sound pressure 
level. 

[0333] Moreover, you may unite with game equipment in the audio playback unit 
accompanied by the image of an upper example. 

[0334] moreover, the audio playback unit accompanied by the image of an upper 
example - setting — a joy stick, a mouse, a trackball, a data glove, a data suit, 
and an external remote control unit - and - or a sound generator is added and it 
is good also as a game system. 

[0335] moreover, the audio playback unit accompanied by the image of an upper 



example — setting - this equipment - as a stereophonic sound display — using ~ 
a joy stick, a mouse, a trackball, a data glove, a data suit, and an external 
remote control unit -- and — or a sound generator is added and it is good also as 
a virtual RIARII tea system. 

[0336] Moreover, the loudspeaker which had the regenerative apparatus fixed 
may be used in the audio playback unit accompanied by the image of an upper 
example. 

[0337] Moreover, a magnetic sensor may be used for the sensor which detects 
head movement in the audio playback unit accompanied by the image of an 
upper example. 

[0338] Moreover, in the audio playback unit accompanied by the image of an 
upper example, the magnetic sensor other than an oscillating gyroscope may be 
used together in the sensor which detects head movement. 
[0339] moreover, the sensor which detects head movement in the audio 
playback unit accompanied by the image of an upper example — an acceleration 
sensor — and - or an angular-acceleration sensor and a double integrator may 
be used. 

[0340] moreover, in the audio playback unit accompanied by the image of an 
upper example, it is beforehand by the above-mentioned control means about 
the above-mentioned acoustic signal — it is — and the signal amended based on 



the impulse response calculated on real time based on the signal corresponding 
to the include angle from the above-mentioned include-angle detection 
equipment, there is the above-mentioned acoustic signal beforehand — it is -- 
and with the control signal showing the time of concentration and sound 
pressure level which were calculated on real time The above-mentioned 
acoustic signal is made to correspond to head movement of a listener, and you 
may make it reproduce with the above-mentioned sound reproduction means on 
real time. 

[0341] In the audio playback unit accompanied by the image of an upper 
example the above-mentioned acoustic signal moreover, by the 
above-mentioned control means in addition to an actual measurement, it is 
beforehand -- it is — and the signal amended based on the impulse response 
calculated on real time in addition to the actual measurement of the 
above-mentioned acoustic signal, based on the signal corresponding to the 
include angle from the above-mentioned include-angle detection equipment, it is 
beforehand - it is - and with the control signal showing the time of concentration 
and sound pressure level which were calculated on real time The 
above-mentioned acoustic signal is made to correspond to head movement of a 
listener, and you may make it reproduce with the above-mentioned sound 
reproduction means on real time. 



[0342] Moreover, the vibrator of a nonmetal may be used for the oscillating 
object of the oscillating gyroscope which detects head movement in the audio 
playback unit accompanied by the image of an upper example. 
[0343] Moreover, the condition that the above-mentioned signal processing was 
bypassed by the condition of having performed the above-mentioned signal 
processing is added, and you may make it reproduce the both sides of the image 
of the normal position head outside to coincidence with head private decision in 
the audio playback unit accompanied by the image of an upper example. 
[0344] Moreover, in the audio playback unit accompanied by the image of an 
upper example, the acoustic signal of each channel from the above-mentioned 
source of a signal is changed into a digital signal with an A/D converter. When 
amending based on the impulse response memorized by the above-mentioned 
storage means, You may make it the means again returned to the signal of a 
time domain amend by carrying out the inverse Fourier transform of the 
multiplication result of what carried out the Fourier transform of the digital signal 
train and impulse response of fixed die length which were changed into the 
digital signal with the A/D converter, and were made into the signal of a 
frequency domain. 

[0345] Moreover, it unites with the equipment with which a digital signal output is 
obtained (CD, MD, DAT, DCC, etc ...), and direct signal processing of the digital 



signal is carried out, and you may make it output it in the audio playback unit of 
an upper example. 

[0346] Moreover, you may make it be effective sound field in the audio playback 
unit accompanied by the image of an upper example also at the time of 
loudspeaker playback by performing the above-mentioned signal processing 
and storing the program and data which are different in the above-mentioned 
signal processor in loudspeaker playback in headphone playback. 
[0347] Moreover, you may combine with high-definition television, or a movie 
and the 3-dimensional scenography equipment using a liquid crystal shutter in 
the audio playback unit accompanied by the image of an upper example. 
[0348] Moreover, you may combine with head-mounted display (HMD) 
equipment in the audio playback unit accompanied by the image of an upper 
example. 

[0349] Moreover, you may use for the big screen movie theater which 
reproduces a sound with this regenerative apparatus, a Mini Theater, a dome 
mold image movie theater, a drive inker theater, etc. in the audio playback unit 
accompanied by the image of an upper example. 

[0350] Moreover, in the audio playback unit accompanied by the image of an 
upper example, it may be made to amend also not only to a listening person's 
head rotation but to migration in the direction of a three dimension. 



[0351] Moreover, in the audio playback unit accompanied by the image of an 
upper example, the large number of people using this regenerative apparatus 
may apply to the tele-existence which does a joint activity by the common virtual 
field. 

[0352] Moreover, you may use for the virtual game which large number of people 

play by the common virtual field and which is a 360-degree virtual game in the 

audio playback unit accompanied by the image of an upper example. 

[0353] Moreover, in the audio playback unit accompanied by the image of an 

upper example, you may apply to TV meeting where a conference is held on the 

virtual table with common large number of people using this regenerative 

apparatus. 

[0354] moreover, the thing accompanied by the somesthesis equipment which 
produces vibration etc. in the audio playback unit accompanied by the image of 
an upper example synchronizing with this regenerative apparatus — or and you 
may make it use the source with which the signal for making it feel is recorded in 
connection with the video signal and the acoustic signal 

[0355] Moreover, in the audio playback unit accompanied by the image of an 
upper example, this regenerative apparatus may be applied to the flight 
simulator accompanied by producing-motion, vibration, etc. of cockpit 
somesthesis equipment. 



[0356] Moreover, in the audio playback unit accompanied by the image of an 
upper example, this regenerative apparatus may be applied to the flight 
simulator accompanied by producing-motion, vibration, etc. of cockpit 
somesthesis equipment. Moreover, you may apply to the tele robotics as a 
system for human being who operates the microphone output installed in both a 
remote-control robot's lugs by remote control to hear it. 

[0357] In the audio playback unit accompanied by the image of the example of a 
top At moreover, the time of ON/OFF of an electric power switch At the time of 
the switch actuation for changing independently extent of the reverberation 
added in case the above-mentioned signal processing is performed At moreover, 
the time of the switch actuation for changing the condition of having been 
bypassed with the condition of having performed the above-mentioned signal 
processing Moreover, in case the above-mentioned signal processing is 
performed, you may make it muting start at the time of the switch actuation for 
replacing the impulse response of sound field which results in both the 
above-mentioned listener's lugs fixed from the criteria location of a listener's 
head, and the virtual source location to a direction, so that a noise may not be 
produced. 

[0358] moreover , it reach , and it be fix , it can attach , the pronunciation section 
prepare at least that the supporter material support so that only the distance 



which do not press the above-mentioned listener lug may separate , and 
desorption be free for the above-mentioned pronunciation section , or the pad 
which be made of elastic bodies , such as urethane foam , from the 
above-mentioned listener lug in the head wearing object whose wearing on a 
listener head be enable , and it be good for it as for a method of a wrap with a 
thin leather background in a pad in the audio playback unit accompanied by the 
image of an upper example . 
[0359] 

[Effect of the Invention] The body section which performs predetermined signal 
processing to the acoustic signal of two channels accompanied by the video 
signal supplied from the external source of an analog signal according to this 
invention, With a sound reproduction means to reproduce the acoustic signal in 
which signal processing was carried out in the direction corresponding to the 
image reproduced by video-signal playback means to reproduce a video signal 
by the body section After a control means amends an acoustic signal based on 
an impulse response, based on the signal corresponding to the predetermined 
include angle from an include-angle detection means, with the control signal 
showing the time of concentration and sound pressure level of an acoustic signal 
Since an acoustic signal is made to correspond to head movement of a listener, 
carries out real-time amendment and it reproduces, the front normal position of 



the playback image can be made to carry out in the direction corresponding to a 
playback image using the playback sound source of general-purpose audio 
equipment. 

[0360] Moreover, the front normal position of the playback image can be made 
according to this invention, to carry out in the direction corresponding to a 
playback image simply, since the body section was constituted in a video-signal 
playback means and one, without connecting a code. 

[0361] Moreover, since the oscillating gyroscope was used for an include-angle 
detection means to detect head movement of the listener to a criteria location 
and a direction, and to output a signal according to this invention, a head 
angle-of-rotation signal is detectable on real time with a small and lightweight 
oscillating gyroscope. 

[0362] Moreover, since warning is emitted with an indicator until actuation of an 
oscillating gyroscope is stabilized the power up of the body section, or when it 
reaches and a sound-reproduction means and the body section are connected 
electrically, a condition with unstable actuation of an oscillating gyroscope is 
detectable [ it is what used the oscillating gyroscope for an include-angle 
detection means detects head movement of the listener to a criteria location and 
a direction, and output a signal, and ] according to this invention with an indicator. 
[0363] moreover, according to this invention, it is what used the oscillating 



gyroscope for an include-angle detection means to detect head movement of the 
listener to a criteria location and a direction, and to output a signal, and an 
oscillating gyroscope maintains a steady state after the power off of the body 
section — as — an oscillating gyroscope — and — or since the circumference 
circuit of an oscillating gyroscope is made into an energization condition, an 
oscillating gyroscope can maintain a steady state. 

[0364] Moreover, since an include-angle detection means to detect head 
movement of the listener to a criteria location and an include angle, and to output 
a signal is formed in one side of the case of right and left of a sound reproduction 
means according to this invention, angle of rotation of a head is certainly 
detectable. 

[0365] Moreover, since according to this invention an include-angle detection 
means to detect head movement of the listener to a criteria location and an 
include angle, and to output a signal is formed in one side of the case of right 
and left of a sound reproduction means so that the level angle of rotation of a 
head can be detected, angle of rotation of a head is certainly detectable. 
[0366] Moreover, since according to this invention the direction which the 
listener has turned to was set as the reference direction when an include-angle 
detection means had a reset switch and a reset switch was turned on, the 
direction which the listener has turned to can be set as a reference direction, and 



an include-angle detection means can detect an include angle. 
[0367] Moreover, since according to this invention the direction of the transverse 
plane of the screen of a video-signal playback means was set as the reference 
direction when an include-angle detection means had a reset switch and a reset 
switch was turned on, the direction of the transverse plane of the screen of a 
video-signal playback means can be set as a reference direction, and an 
include-angle detection means can detect an include angle. 
[0368] Moreover, according to this invention, an include-angle detection means 
has a reset switch, it is in the head wearing object or the condition of having 
equipped the head with the sound reproduction means since it reached and was 
prepared in the case of a sound reproduction means whose wearing on a 
listener's head a reset switch enables, and it can apply front reset, without 
operating the body section in any way. 

[0369] moreover , the pronunciation section can become near at least , when not 
equip with the radiation impedance from an external auditory meatus entry to an 
outside , since the supporter material support so that only the distance in which 
the pronunciation section do not press a listener lug may separate be prepared 
from a listener lug at the head wearing object of the sound reproduction means 
whose wearing on a listener head be enable according to this invention , the 
normal position of a playback image head outside can be make easy , and a 



feeling Of wearing can be raise . 

[0370] moreover , since it be attach according to this invention so that the shaft 
of the pronunciation direction of the pronunciation section establish in the head 
wearing object of the sound reproduction means whose wearing on a listener 
head be enable may not become parallel to the line which connect both a 
listener lugs , the noise produce from the scattered reflection by difference of the 
configuration of the lug by a listener individual difference can be prevent , and 
the normal position of a playback image head outside can be make easy . 
[0371] Moreover, according to this invention, since a part or the whole of a 
property which amends the property of the proper of a sound reproduction 
means to reproduce an acoustic signal is collapsed in the impulse response of 
the 1st storage means, it does not need to form in others a means to amend the 
property of the proper of a sound reproduction means, and can carry out signal 
processing efficiently. 

[0372] Moreover, according to this invention, since a part or the whole of a 
property which amends the property of the sound reproduction means proper 
which reproduces an acoustic signal is constituted by the analog filter, it can 
carry out signal processing efficiently with an easy configuration. 
[0373] Moreover, since changing the condition of having been bypassed without 
performing signal processing by the condition that the body section performed 



\ 

signal processing, and the body section, and a changeover switch were 
prepared according to this invention, signal processing and a bypass can be 
changed to arbitration. 

[0374] Moreover, according to this invention, in case the body section performs 
signal processing, extent of reverberation can be changed into arbitration and 
can carry out signal processing to the acoustic signal which reproduces extent of 
the reverberation to add since having made it change independently and the 
switch for changing are formed. 

[0375] Moreover, since according to this invention it has having made the sound 
field reproduced by replacing the impulse response of sound field which results 
in both a listeners lugs fixed from the criteria location of a listener's head, and 
the virtual source location to a direction changed, and a switch for changing in 
case signal processing is performed, it can change to the sound field of 
arbitration, hearing a playback sound. 

[0376] Moreover, when the body section performs the above-mentioned signal 
processing according to this invention and the impulse response of sound field 
which results in both a listener's lugs fixed from the criteria location of a listener's 
head and the virtual source location to a direction is replaced, Or since it has the 
drop which shows those contents when the playback condition in the condition of 
not performing a certain condition or signal processing which was and performed 
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signal processing by the body section when extent of the reverberation reached 
and added is changed is changed A change and bypass of sound field and 
reverberation can be distinguished easily. 

[0377] Moreover, when the changeover switch which changes the condition of 
having been bypassed without the condition that the body section performed 
signal processing, and the body section performing signal processing according 
to this invention is set to a bypass condition, When the impulse response of 
sound field which results in both a listener's lugs fixed from the criteria location of 
a listener's head and the virtual source location to a direction is replaced, Or 
since the indicator which shows those contents puts out the light or reaches and 
will be in a dark condition when extent of the reverberation reached and added is 
changed, a bypass condition, sound field, and the change condition of 
reverberation can be distinguished easily. 

[0378] Moreover, according to this invention, since the analog acoustic signal of 
two channels is supplied by the wireless transmission system using an infrared 
electromagnetic wave, a playback sound can be heard, without connecting a 
code. 

[0379] Moreover, since according to this invention a drop lights up in wireless 
transmission effective area when the analog acoustic signal of two channels is 
supplied by the wireless transmission system using an infrared electromagnetic 



wave, the effective condition of wireless transmission can be distinguished. 
[0380] moreover, the switch which according to this invention corresponds to the 
level of the analog acoustic signal of two channels inputted, and enables the 
change of an input level — or — and since volume was prepared, the level of an 
input signal can be changed to the level of arbitration, and signal processing can 
be carried out. 

[0381] Moreover, since extent of the reverberation to add is changed to 
coincidence in case the impulse response of sound field which results in both a 
listener's lugs fixed from the criteria location of a listener's head and the virtual 
source location to a direction in case the body section performs signal 
processing is replaced according to this invention, operability can improve and 
more effective signal processing can be performed. 

[0382] Moreover, since the change of the input level of the analog acoustic 
signal of two channels inputted and the change of a wireless input having 
presupposed that it is switchable with one switch and its changeover switch were 
prepared according to this invention, operability can improve and more effective 
signal processing can be performed. 

[0383] Moreover, since the receipt attaching part of a sound reproduction means 
was prepared in the body section which performs signal processing according to 
this invention, the body section can make the receipt attaching part of a sound 
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reproduction means serve a double purpose. 

[0384] Moreover, the amplifier with which at least two or more gain which 
\ according to this invention forms an oscillating gyroscope in an include-angle 

detection means, and amplifies the output from an oscillating gyroscope differs, 
The A/D converter which changes into a digital signal the signal amplified by the 
amplifier, The control circuit which calculates angle of rotation by controlling 
amplifier and an A/D converter is provided. The output of an oscillating 
gyroscope is respectively inputted into the amplifier with which at least two or 
more gain differs. Since it has the angle-of-rotation detecting element which 
chose the A/D converter which incorporates to a control circuit and is used for an 
angle-of-rotation operation from this data value after encoding that output 
through the A/D converter with which coding level differs respectively The 
amplifier of the optimal gain and the A/D converter of coding level can be chosen. 
[0385] Moreover, according to this invention, the impulse response from the 
virtual source measured beforehand to point of measurement is constituted from 
an FIR filter of finite tap length. [ when collapsing and carrying out signal 
processing of this impulse response to the digitized voice input signal ] Divide 
this input signal into two lines, and one line is inputted into this FIR filter as it is. 
After making it decrease, input other one line into a delay machine, and one of 
the 1 or more ************ s f rom a delay machine, or after reaching and delaying 



two or more time amount, it takes out these signals from a delay machine. Since 
it adds in the summation point prepared in the middle of the tap of an FIR filter, 
the signal delayed when the signal which has not been delayed probably was 
inputted into the FIR filter and the impulse response was completed about is 
again inputted into an FIR filter. Thereby, the die length of the response with an 
apparent FIR filter doubles, and can make a long impulse response also from 
the short FIR filter of tap length. 

[0386] Moreover, according to this invention, divide a digitized voice input signal 
into two lines, and one line is inputted into a low pass filter. After carrying out the 
down sampling of the output, input into an FIR filter, and carry out over sampling 
technique of the output, and it is taken out. Since other one signal is added to the 
output of this exaggerated sampling filter after it is inputted into a delay machine 
after letting a high pass filter pass, and fixed time delay is carried out A down 
sampling is carried out and the signal of the band where an input sound signal 
frequency is low is processed with an FIR filter with a low sampling frequency. 
Therefore, the die length of the impulse response of this band can be lengthened. 
For example, the response time which can be constituted also from an FIR filter 
of the same configuration in one half of sampling frequencies if a down sampling 
is carried out doubles. Moreover, although added to the output of said FIR filter 
which the signal of the high frequency band of an input sound signal did not let 



an FIR filter pass, but processed the low-pass signal, the sense of incongruity on 
audibility is mitigated by setting a high region signal as a band 10kHz or more. 
The response time with an FIR filter can be lengthened by this, and a long 
impulse response can be made also from the short FIR filter of tap length. 
[0387] Moreover, according to this invention, divide a digitized voice input signal 
into two lines, and one line is inputted into a low pass filter. After carrying out the 
down sampling of the output, input into an FIR filter, and carry out over sampling 
technique of the output, and it is taken out. Since other one signal is added to the 
output of this exaggerated sampling filter after it is inputted into a delay machine 
after letting a high pass filter pass, and fixed time delay is carried out, a high 
region signal is added after carrying out fixed time delay. Therefore, after the 
low-pass signal component of the source of pronunciation in input sound signals, 
such as musical sound, is outputted, the sense of incongruity on the image 
normal position by the high region signal component of the same source of 
pronunciation being outputted, and not letting an FIR filter pass in a high region 
by Haas effect is improved. 

[0388] Moreover, according to this invention, divide a digitized voice input signal 
into two lines, and one line is inputted into a low pass filter. After carrying out the 
down sampling of the output, input into an FIR filter, and carry out over sampling 
technique of the output, and it is taken out. Since it adds to the output of this 



exaggerated sampling filter after the frequency characteristics needed in other 
one signal after letting a high pass filter pass are given It is constituted by the 
passband section of the frequency response which gives the frequency 
characteristics needed by the frequency-characteristics addition circuit, and is 
made into the purpose, and the property approximated beforehand. Therefore, 
finally it is added with a low-pass signal, and the frequency response of the 
signal outputted becomes the frequency characteristics used as a reappearance 
target, and the approximated property. 

[0389] Moreover, the A/D converter which changes into a digital signal the output 
of the oscillating gyroscope which according to this invention forms an oscillating 
gyroscope in an include-angle detection means, and detects head movement, 
[ when the control circuit which calculates angle of rotation from a transverse 
plane by controlling an A/D converter is provided and it calculates this angle of 
rotation ] It carries out smooth [ of LPF by the digital filter which detects a dc 
component from the digital signal incorporated in the control circuit, the 
Pulse-Density-Modulation output signal outputted outside a control circuit 
according to this digital LPF output, and this Pulse-Density-Modulation output 
signal ]. Since it had the angle-of-rotation detecting element which removed 
dc-component offset of the data which establish the means which carries out 
negative feedback of the result to said amplifier, and are incorporated to a 



control circuit, angle of rotation can be calculated by the ability to remove 
dc-component offset. 

[0390] Moreover, according to this invention, the acoustic signal of each channel 
from the source 2 of a signal is changed into a digital signal with an A/D 
converter. After amending based on the impulse response memorized by the 1st 
storage means Based on the control signal with which it adds and the time of 
concentration corresponding to the include angle from an include-angle 
detection means and sound pressure level are expressed to the signal of two 
channels to both lugs, make an acoustic signal correspond to head movement of 
a listener, and signal processing is carried out on real time. Since it reproduces 
with a sound reproduction means, it can amend with an easy configuration that 
what is necessary is just to amend to the signal of two channels. 
[0391] Moreover, according to this invention, form an oscillating gyroscope in an 
include-angle detection means, and this analog output is amplified. When the 
amplified signal is changed into a digital signal with an A/D converter, the control 
circuit which calculates angle of rotation is provided and signal processing 
corresponding to this result of an operation is performed, Since it had the^ 
angle-of-rotation detecting element which updates the value of an include angle 
only when the variation of the calculated include angle exceeded constant value 
When gap is generated between actual head angle of rotation and angle of 



rotation for which it asked by the operation, angle of rotation for which it asked 
by the operation can return to whenever [ transverse-plane vectorial angle ] at 
the speed as which it was beforehand specified to the direction of a transverse 
plane only in the case of the deflection below a fixed include angle. That is, in 
order to process so that angle of rotation for which it asked by the operation may 
return to whenever [ transverse-plane vectorial angle ] (0 degree) when an 
image is in a listener's visual field (i.e., when it is presumed that the image is 
seen), it acts so that gap of an image location and an image location may be 
lessened. Conversely, when it is presumed that the listener has not turned to the 
direction of an image clearly (i.e., when angle of rotation for which it asked by the 
operation becomes more than a certain fixed include angle to the direction of a 
transverse plane), it does not return to whenever [ transverse-plane vectorial 
angle ] (0 degree), but generating of the error by return actuation can be 
lessened. 

[0392] Moreover, since according to this invention convolution integration is 
used when amending an acoustic signal based on an impulse response in a 
control means, signal processing can be performed exactly. 
[0393] Moreover, according to this invention, since the self-check function was 
carried in order to judge whether the function of each convolution integrator is 
normal, when using two or more convolution integrators, although an acoustic 



signal is amended based on an impulse response in a control means, it can 
collapse in advance of signal processing, and the function of an integrator can 
be checked beforehand. 

[0394] Moreover, since the various set points chosen last time are memorized by 
predetermined memory and enabled it according to this invention to reproduce 
from the same contents even when the electric power switch of the body section 
is turned OFF when a switch was turned ON next time, operability can be raised. 
[0395] Moreover, according to this invention, it operates also to the input signal 
of only an acoustic signal. 

[0396] Moreover, according to this invention, the above-mentioned include-angle 
detection means has a reset switch, the switch for setting the direction which the 
above-mentioned listener has turned to when the above-mentioned reset switch 
is turned on as a reference direction — and the changeover switch which 
changes the condition of having been bypassed with the condition of having 
performed the above-mentioned signal processing -- and the switch for changing 
extent of the residual to add independently, in case the above-mentioned signal 
processing is performed — and By replacing the impulse response of sound field 
which results in both the above-mentioned listener's lugs fixed from the criteria 
location of a listener's head, and the virtual source location to a direction, in case 
the above-mentioned signal processing is performed The signal cable for 



connecting the switch and the above-mentioned headphone for changing the 
sound field reproduced, Since the output cable of the above-mentioned 
include-angle detection means and the power cable of an include-angle 
detection means are connected with the body section by one connector, a signal 
can be exchanged with the above-mentioned body section with one connector. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the busy condition of one example of the audio 
playback unit accompanied by the image of this invention. 

[Drawing 2] It is the block diagram of one example of the audio playback unit 
accompanied by the image of this invention. 

[Drawing 3] It is the block diagram of other examples of the audio playback unit 
accompanied by the image of this invention. 

[Drawing 4] It is the block diagram of one example of the oscillating gyroscope 
equipment used for the audio playback unit accompanied by the image of this 
invention. 

[Drawing 5] It is detailed drawing showing actuation of the oscillating gyroscope 



equipment of one example of the oscillating gyroscope equipment used for the 

audio playback unit accompanied by the image of this invention. 

[Drawing 6] It is drawing showing the table data of the impulse response of one 

example of the audio playback unit accompanied by the image of this invention. 

[Drawing 7] It is drawing explaining measurement of the impulse response of 

one example of the audio playback unit accompanied by the image of this 

invention. 

[Drawing 8] It is drawing showing the table data of the control data of one 
example of the audio playback unit accompanied by the image of this invention. 
[Drawing 9] It is drawing showing the table data of the control data of one 
example of the audio playback unit accompanied by the image of this invention. 
[Drawing 10] It is drawing showing the simulation of arrangement of the 
loudspeaker of one example of the audio playback unit accompanied by the 
image of this invention. 

[Drawing 11] It is drawing showing the whole headphone of one example of the 

audio playback unit accompanied by the image of this invention. 

[Drawing 12] It is drawing showing the whole headphone of one example of the 

audio playback unit accompanied by the image of this invention. 

[Drawing 13] It is drawing showing the attaching position of the microphone of 

one example of the audio playback unit accompanied by the image of this 



invention. 

[Drawing 14] It is drawing showing the attaching position of the microphone of 
one example of the audio playback unit accompanied by the image of this 
invention. 

[Drawing 15] It is drawing showing the attaching position of the microphone of 
one example of the audio playback unit accompanied by the image of this 
invention. 

[Drawing 16] It is a block diagram using the adaptation processing FIR filter of 
the deferred execution mold of one example of the audio playback unit 
accompanied by the image of this invention. 

[Drawing 17] It is a block diagram using the adaptation processing FIR filter of 
the immediate execution mold of one example of the audio playback unit 
accompanied by the image of this invention. 

[Drawing 18] It is drawing showing **** for the headphone unit of one example of 
the audio playback unit accompanied by the image of this invention with it being 
movable forward and backward. 

[Drawing 19] It is drawing showing **** for the headphone unit of one example of 
the audio playback unit accompanied by the image of this invention with it being 
movable up and down. 

[Drawing 20] It is drawing showing **** for the headphone unit of one example of 



the audio playback unit accompanied by the image of this invention with 

adjustment at the include angle of arbitration being possible. 

[Drawing 21] It is the block diagram of the example which enables adjustment of 

the headphone unit of one example of the audio playback unit accompanied by 

the image of this invention at the include angle of arbitration. 

[Drawing 22] It is the operation explanatory view of the example which enables 

adjustment of the headphone unit of one example of the audio playback unit 

accompanied by the image of this invention at the include angle of arbitration. 

[Drawing 23] It is drawing showing the example which makes horizontally 

movable the headphone unit of one example of the audio playback unit 

accompanied by the image of this invention. 

[Drawing 24] It is drawing showing the example which constituted the 
headphone unit of one example of the audio playback unit accompanied by the 
image of this invention from two or more units. 

[Drawing 25] It is drawing showing the example which changes the include angle 
of the baffle plate of the headphone unit of one example of an audio playback 
unit and diaphragm accompanied by the image of this invention. 
[Drawing 26] It is drawing showing the example of the headphone of one 
example of the audio playback unit accompanied by the image of this invention. 
[Drawing 27] It is drawing showing other examples of the headphone of one 



example of the audio playback unit accompanied by the image of this invention. 

[Drawing 28] It is the block diagram of the transmitting section of one example of 

the audio playback unit accompanied by the image of this invention. 

[Drawing 29] It is the block diagram of the receive section of one example of the 

audio playback unit accompanied by the image of this invention. 

[Drawing 30] It is the block diagram of the transmitting section of other examples 

of the audio playback unit accompanied by the image of this invention. 

[Drawing 31] It is the block diagram of the receive section of other examples of 

the audio playback unit accompanied by the image of this invention. 

[Drawing 32] It is the block diagram of the transmitting section of other examples 

of the audio playback unit accompanied by the image of this invention. 

[Drawing 33] It is the block diagram of the receive section of other examples of 

the audio playback unit accompanied by the image of this invention. 

[Drawing 34] It is the block diagram of the signal-processing section which 

collapses an impulse response with the FIR filter of one example of the audio 

playback unit accompanied by the image of this invention, 

[Drawing 35] It is the block diagram of the angle-of-rotation detecting element of 

other examples of the audio playback unit accompanied by the image of this 

invention. 

[Description of Notations] 



1 Body of Audio Playback Unit 

2 Source of Two-Channel Analog Stereo Signal 

3 A/D Converter 

5, 7, 9, 11 Convolution integrator 

6, 8, 10, 12 Memory 

13 14 Reverbrating circuit 
15 16 Adder 

17 18 Amendment circuit 
19 20 D/A converter 
21 22 Power amplifier 

23 Listener 
23L, 23R Lug 

24 Headphone 

25 Right Sounding Body 

26 Left Sounding Body 

27 Head Strap 

28 Digital Oscillating Gyroscope 

31 Amplifier 

32 Analog Integrator 

33 A/D Converter 



34 Address Control Circuit 

35 Memory 

36 Switcher 

37 Reset Switch 

38 Analog Oscillating Gyroscope 

40 A/D Converter 

41 Digital Integrator 
44 Switcher 

50, 51 , 52, 53, 54, 56 Control unit 

58 Gyroscope Stability Drop 

59 Bypass Switch 

60 Bypass Drop 

61 Sound Field, Reverberation Drop 

62 Wireless Effective Area Drop 

63 Input-Level Changeover Switch and Wireless Changeover Switch 

64 Headphone Receipt Attaching Part 

65 Player 

66 Laser Disc 

67 Projector 

68 Screen 



70 Oscillating Gyroscope Equipment 

71 Oscillating Gyroscope 

72 Demodulator 

73 Variable Gain Amplifier 

74 Adjustable Band-pass Filter 

75 A/D Converter 

76 Linearity Amendment Circuit 

77 Control Circuit 

80 A/D Converter 

81 Forward Square Pole for Vibration 

82 83 Component for detection 
84 85 Component for a drive 

86 Power Source for Drive 

87 Differentia! Amplifier 

88 Multiplier or Phase Detector 

89 Band Limit Filter 

90 Reset Switch 

91 Reset Switch 

93 94 Headphone unit 
95 97 Stanchion 



96 98 Base material 
99a, 99b Microphone 
103 104 Headphone unit 

105 107 Stanchion 

106 108 Contact section 
109a, 109b Microphone 

112 Probe Microphone 

113 Flexible Arm 

121 Headphone Unit 

122 Arm 

123 Microphone 

124 Arm 

131 Headphone Unit 

132 Microphone 

140 Input Terminal 

141 Delay Circuit 

142 Adder 

143 Adaptation Processing FIR Filter 

144 Unknown System 

1 45 Adder 



146 Device under Test 

150 Input Terminal 

151 Delay Circuit 

152 Unknown System 

153 Delay Circuit 

154 Adaptation Processing FIR Filter 

155 Adder 

156 Output Terminal 

170 Headphone Unit 

171 Baffle Plate 

172 Diaphragm 

180 Headphone Unit 

181 Baffle Plate 

182 Diaphragm 

190 Headphone Unit 

200 Headphone Unit 

201 Base Material 

202 Body of Revolution 
210 Headphone Unit 
221 Base Material 



222 Ball Screw 

223 Mobile 

224 Headphone Unit 

225 Pantograph 

230 Headphone Unit 

231 Pronunciation Unit for Bass 

232 Pronunciation Unit for Loud Sounds 

233 Headphone Unit 

234 Pronunciation Unit for Bass 

235 Pronunciation Unit for Loud Sounds 

236 Same Axle 

240 Headphone Unit 

241 Baffle Plate 

242 Diaphragm 

251 Reset Switch 

252 Volume Control Dial 

253 Balance Adjustment Dial 

254 Sound Source, Reverberation, Sound Field Changeover Switch 

260 Remote Control Section 

261 Reset Switch 



262 Volume Control Dial 

263 Balance Adjustment Dial 

264 Sound Source, Reverberation, Sound Field Changeover Switch 

270 Multiplexer 

271 Modulator 

272 Transmitter 

280 Receiver 

281 Demodulator 

282 Demal CHIPUREKUSA 

310 Attenuator 

311 Delay Machine 

312 FIR Filter 

313 LPF 

314 Down Sampling Circuit 

315 FIR Filter 

316 Over Sampling Technique Circuit 

317 Adder 

318 HPF 

319 Delay Machine 

320 Frequency-Characteristics Addition Circuit 



321 Angular-Velocity Sensor 

322 Band Limit Filter 

323 Amplifier 

324 LPF 

325 A/D Converter 

326 Microprocessor 

327 LPF 

328 Reference Level Generator 

329 PWM Controller 

330 Include-Angle Operation Part 



(19)B*Hft»/r (JP) (12) & ffi 4$ §^ Q (A) (ll)*attfffiftN#* 

#^¥8 -9490 

(43)&»B ¥^8^(1996) 1^120 



(5i)intci. e mme* jffi&mm pi 

H0 4R 5/033 Z 

GO IP 9/04 

H0 4N 5/60 Z 

H0 4R 1/02 1 0 3 B 

H0 4S 1/00 L 

*SM* *Bt* »*®<O»40 OL (£54H) »IBC8< 



i2\)ttimm 


ftB¥6- 139208 


(71)tHBA 


000002185 










(22)tiigiB 


¥£6^(1994) 6 /!21B 




JSaSSflJII&Jfct&JH 6 TB 7 #35^ 






<72)#W# 










JtOMfc&;ilBUfc&Jll6TB7S35^ V- 














(72) mm 


UUBB «ai 








«KiRaJilK«ffl)il6TS7ll35^ yr: 














(74) m A 




(54) 








(57) [B»] 






t 



[«$] *-r -f *H£SM*<* 1 £ U— «f— t** X* 
2 3<E>^gP<E>lH!3fcfca£f t -r £>*/U81&S>Wn 2 

i»T»3BEOfl|4MBl*«lfrc:i:fe:J:»), 7ni/" x ^*6 




-1- 



/ 

mem. i ] mvri-um^mfrzm&znzwm 
mc^<on^t\tcm.m\cnmt^fimc, ±E#{*gi$ 

fr£@5££nfc±EffiSfc*©ili:ii:SS'f' y^/Px bx 
» l ©KB^Si:, 

±1 B«ro#©»»©» BflHI&tttf A fc *f t « ffi&BB 
U Cft6fc»JSLfc»J»ft**E»-r*tB 2 ©E«# 

at, 

±E<I^if fre>©&^-v >*;i/©BBB#£f f 

mm i ©EB^atEBSftfc-i'v/wxbxtfvxtc 

IS£#a@lr©1$14£ffiIE^^at, 

^fcBSWSD/ASSIBi:, 

±8BD/ASgMBKA 0SE»«nte7tnyif««j 

±E£«I-ft*±E»Jllil¥8fc: * 0 ±SE-Y >v VbX bx 

^vx(c»cJ^TSfiEL/-c^, ±eft*ttta#a^6© 

a«fB&tfWEU^l/*ato^-aWfl#fc: J: t) » ±ES 
MELT, ±EB^**W£r*«Bfl*||£#afc 

iSBfcfc^T, ±E*tt8S«±£BMWi*Wi£¥ai:- 
fttcSWc L ft c t ftmt £ f 5 3 r w *3 

m#* 3 ] m#3 i mmvw&itw 3t-f^ 
«Btfct>r, »pffiiiRtf*iflik:wrsffi«#oaw 
afb£tttij LT«^i±i^-ri,±iEfts^m^is{i:» 



(2) 8-9 4 90 

2 

^ttfttf±ES»?i±#«fc±i2*ftti5fc *b«wk* 

MLfc fc fie, ±Efi»T» -T a Oftff A^-T * S T- 
/o t-f^B48So 

5 ] i e«<?>ik£&# ? *-r -< 
SBtfcv^T, SJWtBRtf^risi»c*fraeK#oa» 

Tfc±Efil(l^+-fnA<^«aB*ffioJ:3fc, ±E« 

i-»YBaa"t l< «±iEjsifi-»^aco^jai5is§* 

?f££IB 0 

m^mm^m Lrmzmti? *±Efc#Btti#s 

wet t -r a ? si— fflm 
n*#B 7 ] iisR^ i imcoyimmztt? * 

±ESM£#S©;fc&©K#©-#fc:, 3Jg|5©7j< 

SBtcfevr, ±fEfta^m¥aa'j-fe-y hx^7^ 

±E V-byh X-T <y > Lft fc t fc±ETO#*^ 

Bfc-r*l!W**#5*-'r-r54-||£*Bo 

9 ] M#9| 1 EBO««*f|5a 5*--f"V 
SBtcfe^T, ±EftB*tH#gf4U-fey hX^->g=-* 

±E V -tr -y h X-f > Lfc 1 1 t±EW«fl^S 

40 ^aOH®<7)IE®cD73l6]^S"¥73l^{CiS^-r 5 * 7 

Lfec t*&mt?z>yi®ttm*-7 : -< *s£SBo 

[8S*«1 0] »*SlE«OW»*#5*— 
481, 

1 1 ] MjRS 1 E«0«»*ff 3 r w *S 
50 £»BK*si,vr, fliW#oa»K:ilBRrfili:'rs±E* 



-2- 



3 

1 2 ] n$« i mmvmmtkfto *n 

mum 1 3 ] m$m i e«©»«*# 3 * - r w *w 

ci*#* 1 4 ] at$* 1 im<Dwmztt *> *n 
imxm 1 5 ] m«ii 1 mmvomttm *— r * *n 

1 6 ] m$* 1 te«o»»^# 3 *-fw 

£«Bfc*5(,>T, ±8E#fta»c<fc !?±iE{i^fflSl£fT3 
fc<£tf^(3l#x5fta6©X^^#W5ftTt>£ 
1 7 ] iM 1 IE«©K#*ff 3*- 7***1* 

x£Aft#*&cfcc<fc^ ws^ns^tn^fts-e 

c»#* 1 8 ] mxm 1 eb©ikb*#3 *- f.< *n 40 
£!&micts^T, ±m*wmaz viai&mm&ft ? 

WX UX # V X£A*l#;t ft 1 1 , V W 

spt<fc t> ±sff #s&a*fr o itvm * ft te±.mm$m 
c»*s 1 9 ] 1 smnimztt *> *- x* *n 50 



^¥8-9 4 9 0 

©M^M^if©* >/Wx bXtf^XfcAttlixft 
fct, &5^fi&tmita*S$B©g«£^t#Aft£ 

WWSCi: fttitt -T S «B*f# 3 r * *I5£ 

[M#9I 2 0 ] l EBOWB&ttS *-?** *W 

SSIKfc^T, 2^+>*;V©77-n^§{pf# > 

mnmmowim&m v >ft 7 ^ 7 uxeaeR-p«»* n 
umm 2 1 ] nasi 1 ie«oeM**ff3 r 

[|»5R^2 2] 1 E*OW»*fl53*- f-ftS 

t-tZXJ-y?-, &Z\,HtRU#V 3L-L.*mffcCt 

immz 3] 1 im<D®mzm*- f^s 
elite, Bft3©a»©£!pffiB&tf#isifc*wsfiffis 

y^;VXUX^>x*An«l^-5fSfc, ft!iirr*»»o 

c»*«2 4 ] m&K 1 lem^wft *-x-< *s 

^Btcfe^T, AX7$n§2 5 L +>'^;l/CD7f-0^ 
«i#OA* U^WDW t) te J: tfy >C 7 bX A^/O 
D A^-OOXl' yT-HWmTLuSmbLtzCt, 

im&m 2 5 ] m$.m 1 tE«©w^*f#3 r> 
rat** 2 6 ] w«® 1 mmvtm&ft? *n 

r f A/DSIftBi:, ±fEti*I§§ 

*J:tf±EA/D«Sia*WJ»LTIiHift«*tW , r* 



5 

©gft*±Eif*ISfc:fc«Aau *0tH**£4±E 

cw*s 2 7 ] m*^ i mm<Dwm*fto *- 

T©'Ty/^UXUXjHyX^#ffi^-y^ , S©F I R7f 
-f ;t/*fc:A7J U <ffi©-&ffi«S8S-ti:fc&K:j§®l§(c 

A^LJiss^ea i >yw±© 1 ■o&ZMt 
e>SSt>ffiU ±EF I R7^;l/*©2-y7 , &fpfct8ttfc 

CW«^2 8] 1 E«©IM**#5*- f-ftB 

s>*;HMfcgiM-SA/Dg«Si:, ±EA/D£» 
»*W»LTIEffl*lRlfr60ig«Eftfi*IHfr«W»li 

KSJ»@«Mc«}:»3 3l|fflSnfciEffi^[RlA^O@lteftfiA^ 

m&g 2 9 ] m$g i imommtkft?*-? 1 * 

-rS>*/MI#fcS«'r*A/DS«Si:, ±E*tS«*s 

<fc d*±ie a /Dgmmitfflm Lzmm mmmt ssj 

MaB£*JlflU <:oaiIWSjRK:J:«)«»»J»*ff3 

mim. 3 o ] ag$g i tmv®m*& 3 r -r *s 

SfcSBfcfel^T, 

ytflfcmcF I R7^;1/*KA7JU *©fcb7j£*- 

?v7'J>?l/t®t>tii , f<J:5fcU ffi©-£8c© 
«#*Sf«ii3i7-f;l/^*iiLfe«fc:K*-/^>7 p U 



(4) «fM¥8-9 4 90 

mum 3 1 ] a«<Ji i ie«©»*# a *~r * *s 

£SBfcfc^T, 

m ;I/B* A73fl^* 2 jRttfcfttt, 
«ii3»7-r;V*-K:A*U ^©tH^^? V9-y7"'J 
yfhtcfflCF I R7i , ;I/£fcA7jU ^©tbtj£*- 
9->7 , UyyLTffi5ffl-r«k5fc:U ffi©-^tt© 

n-^B#p^ji5i$nfc^K^-^+J->7 , u >^7 ;i 
t^rsbb. 

[W#B 3 2 ] M«q| 1 Ett<DRB&# 3 *- *» 
SBBfcfc^T. 

isa^^/v^-tA^u ^©tbTj^^^^^T 0 !; 

y^Lfc&fcF I R 7 -< ;!/*{;: A?jU ZtDliitiZ*- 
/S— 9->7 , Uy^LTUt)tB-r<fc3«cL, {ti2©-^igc© 
fl^iSJS)ijl7-r;l/^*jibft^fc, &Bi:£n3B 

[ffl#« 3 3 ] ffijgQl i E»<oiKB£tt 3*-tV*3 
W\ B»B»*Bffi**±Efi»s;wn©atfj*7V 

s>*;Mi*te«»r*A/Da»»i:, ±ka/ds» 

«**J»LTiEffi»l«0<P5O@lEfta*tH¥-rs*Jflil@ 

±!E WielKt « D i&S titc *JZ ;IH1^*» 6 Bi^tfiSc 
^tta-TSx-f • 7i";l/^fu<fe?) L P F fcKr 

• tt&KK iotiTL feet ^i|f®:t-ri,[5i$5^ Jt^tbatE 

[ftftfl 3 4 ] 11*31 1 fE«©B*§!$:f# 9 r -f *W 

ffll^*A/DS8l»Tf'^*;HI#»cS«L, ±IBfB l 
©Ett^atcEtt^n/'C'i' U-x^ vXfcS-c5i/> 

40 TMIEUfctitc^ iiP»LTM5'\©2 ; ?-^>*;l/©fI^ 

®atT, ±ES«Sft^SK*0S4-r«J:5fcUft 

SfeSBtfc^T. ±Eftfi«WJ¥Sfi:fii!is;+i'n*» 
»t, C©7^-a ^til73*tglBL, «MB*nftfll#*A/ 

50 z®m®®t*mL. commm&icttfcLtcm^m 
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[M*«3 6] W*« 1 BKOWs»*ff3*— 7*-r*W 
±E-f v Wx bx* vxtca-^^TffiiE-r £ 

±E^y/^;l/XL'X*yx{c*^>T?SiE'r*©{c. ^ 

[&3&JJ13 8] M$« 1 K«©»«*#3*-f 

£«8£fcv>T\ S»«#©#©A7J«#fc:*tLTfc»] 

fN-s <* ? k Lfcct*¥f®t?%wmzm*-f ! 4 
m&*4 oi tmm i e*©^<i^*#3*-tV 

±B U -fe -y h X-T >y V Ltc 1 1 tc±IBimt«fl t A 
^TV>*?jfa*S$7SftKf^^afc&©X^>y^& 

ic? 3 tz i6©X 4 -v ±E#^«ia*fT 5 kmc , 

frB@£Sftfc±E^#©iapffcM£^t©^y/W' 

x uxtfyxfcxtigjt « c t c <t (5 ??ig£ns^t§£ 

Mb2-eSfca&©X^>y?-:}3«fctf > ±E"vy K*y£8 
O© 3 * 7 * - <k •) ±e##» £ £ nfc c fc £ft 
[000 1] 

[000 2] 



(S) «flB¥8-9 4 90 

5 

[0 0 0 3] -T^vy F*:/fcJ:*«H»©||fcSF* 
fl»*, SMBfcUX+tf'vy F*>£S»LTi?£f « 

[0 0 0 4] *CTJd$©>V>'-7;WK : &?f£#s£* 
JSfflLT, ^Jx.(f-a©XT-b^-{I^'N-y Ftf^KJ: 

t>, xe-Aiffetnci^awiw (x 

Btlixfcdfc&ofco L^L, Xtf— ^fciSX-rU*- 
SSWOfflWWft^iftiatfffill^l:^*, utiles 

-5;HlfP*oTfe, 'Jx^-^ai (SO ©73(fij£g* 

40 ^ofco 

[0 0 0 5] cnfC^bT, »£BB4 2 
E«©^ -y F * >S43f ft fc: J: tiff, ^©^34^7 F 

so <d i/^;Mw»Ei»&tf 5ne»ffiigis*iiPiiws * 3 k t 
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[0 0 0 6] LfrU ±I2^BS4 2-2 2 7^^fB 

©^fflfl^cot.cofcitit-^^igi/iL, cot- * 
fc<fc t) L/^;bSiJ©l|ElSSRt>*oI^ji5E[5]!KcORl^a$i^R 

[0007] $ ft, ±IB»4iB3 4 2-2 2 7 *£fflEK 

TV%froft„ ffli/^S'vy H*VKJ:-DT«Ht^ 

[0 0 0 8] HK> #&BB5 4 - 1 9 2 4 2*t&$gia« 
OiCftS^rSKitiar, 'JX:NDsS©|B|f fc'vy K* 

[0 0 0 9] LfrU ±3B#&HB5 4-1 9 2 4 2*|& 50 

C n^IEft £ fc&fc: «*&gM© ^ * U 
<Tttft&-*\ *«#««>TBJit?*o;fc. Lfrfc, <5 

[ooio] gftSStc, *awi:Bl-ffl«Ate±*» 
W0 1-1 1 2 9 0 0*4MIB«©*-'5***?*4B 

[0 0 1 1 ] LfrU ±IE#PjS¥0 1 - 1 1 2 9 0 0^ 

* ;m^aao h *> 6 k 1 Jiffl t- * s * 5 aiasw** 

*aS^*IBO»»H*Ol#tt, fc.fctfffll^S'vy K* 50 



8-9490 

/o 

[0 0 12] fftSSfc, *«Wf:W-iHBAteJ:*«r 
M¥ 03-214897 4ft*MBtt<0tf *ft*?f £811 

[0 0 13] #3g93«, »5jS(ci»Tft?nfcfe© 
[0 0 14] 

[0 0 15] KOA.yF*>SKfe JzttB 

[0 0 16] Sift, «(D'N7F*m DX-^OiB 
AM«j:d;?)gcDJg^a3(cfe!b^t)?>-r, 'vy 

<D«ttOjiV^fc#LTliljE'r*#attiBt6ftTlf^*V^ 
[0 0 17] Sft, Se*CN-y K^^T-tt, 'JX-^-tcJ; 

iE-r 5 nr t, ^ i/ ^ ^ a ^ip-a-^fe o ft „ 

[0 0 18] Sft, fi£3f50^>y H*VT?«, If^S*^ 

ffitcswbT, mmmx? *tet*»*»t)6t*, cn 

Oft 0 

[0 0 19] £fc, tjE^O^N-y F*>T«, giSfe^tf 

TSP^*^oft 0 

[0 0 2 0] Sft, ffiSO'N-y F*yff«fci5fS, ilfrS 
[0 0 2 1] Affltt, tBK««*Sf!:LTW«# 
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[0 0 2 2] Sft, t&fcO'vy K*>"T«. g*PffiBR 

[0 0 2 3] $fc> akfcO'vy K*V1*», ffiE##|p| 

[0 0 2 4] Sft, S£*O^N»y F*>trte, liSfctOS 
[0 0 2 5] fikfcO'vy F ±lHfl^^ 

[0 0 2 6] *ft, Jt*(0^yK*m ±fSfl^® 

[0 0 2 7] Sfe, SfiO'NyHtNm ±SE€^Ja 

[0 0 2 8] $fc, {E*0^y.F*VT?H\ 2f*;y* 

•ofcD LTUff ttaWWr^te «> frfrto 6"f 2 ft >*;1/<D 
7f n^«t#tf, *^«^OW»K*ffll^c7>f7 

[0029] tie*o^Ny K*vett, Atitnz 
[0030] sft, 8e*o^yK*vett, ±e«^» 



(7) ^¥8-9 4 9 0 

72 

S«T9^®S^^V>t4R^-x^^7>'7 p ^C) 

[0 0 3 l] £fc, «»0^yK*m ^fi^tBt§ 
fb l^;l/<DS& 5 A / D SSIS%^ L fc&fcfWfflllsIg&fc: 

[0 0 3 2] £fc, t£*cD-\>y F*>"Ctt* ffcSKS 

[0 0 3 3] Sft, S£*co^\y F^VT^ HgftiSj^ 

T l/ ^ t ^ t ^ ^Utetf* o /Co 
[0 0 3 4] gfc, fifcfcO'vy F*VT*«, £ifi#>ffit§ 

[0 0 3 5] £fc, SfgftlSl* 
0 i£#«#fHrr « cfc 0 EBB* filfr 6 ©laHEft fi* 

[0 0 3 6] Sfc, ftfcO'vy ±IE^SfI 

[0 0 3 7] Sfc, 8»0^7H*>m ±IE ; g»i 

[0 0 3 8] Sfe, 8£*0^yF*>"r8, ±fEH£S 

ftp 

[0 0 3 9] *«Wtt, 4^*jSfc«#T4*tlfcfeO 

50 -e*o, «»fc»^s«kafcW»^oil*#»offi 
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[00 4 0] 

1 k, WfWl#*B4-r«8MWi^S4?S6 5, 6 
6, 9 2fcJ:t)Sft«hfeBMIfc:»iW*Slftfc, 

« 1 1 j: t)«jwia?nft*»fli^*w4'ts*wi4 

*S2 4 k ItGtZWmZW o tf-B^gffifcfc 
l^T, *ftg|$ 1 S, MB* 2 3 OSWOSipfflHRffTS- 

MSi* >/WX UXtfV X£r$I£ U PX# 
>X£ie^LfcS?!l©iE1I#g6, 8, 10, 12t, 
fgift#2 3 0^SP©S«p{i[SSt;^riniKWrs<E3iSig 
ffflA^ES&#2 30^g|5©i(l#K:WlSLfcMi:tMS 

&3 5 k, S!pffillStf*lftK:-»^SBffi#oa»ai& 
**HiLT«**ai;&**ftSH*lti¥®2 8, 3 8 k, 
ft^$>2 , 6 6fr5.0§f+ yZ/KD^Wmn*?* 'J 
*rtHt#fc:£»rSA/D^ftS3k, A/DSIRS3 

t'f^ Lftat, g i oeit^a 6 , 

8, 10, 1 2fcfHtt«nfc'l'yM;VXUX^>Xfca 

M»fl#fc:S^TffiIE-r SWIPES 5, 7, 9, l 

1 , 50, 5 1, 52, 53, 54, 5 6 k, sESiJffll^ 
185, 7, 9, 1 1, 5 0, 5 1, 5 2, 5 3, 5 4, 

5 6K±t)»iESftfteM#*w£-r*3»w£#e 

2 4B*r©tHt&*IIEf 3#Sl 7, 18 k, ffiIE£*l 

•f£D/A^g|g§l 9, 2 0k, D/A^«S19, 2 

N8B2 1 , 2 2 k£WU H»t*a2 4 «, «®# 
2 3cDHa5(Cg*pItlk-rSaiai5^»ft2 7^L, * 
S«^*»^g5, 7, 9, 1 1, 50, 5 1, 5 

2, 5 3, 5 4, 5 6 £<fc WXlxXtfVXfcB 
:2^TilIELfc«, ft*&tH?!82 8, 3 8fr60Hf3e 

#2 3©affl5ai(ifC*ffS$-&T'J7;l'^-l'A{c1iiEL 
T, KM4*ff£r«0MM?jf£3H6 5. 6 6, 

#©2 4fc<fcUff£-f3<k'5fi:L;fcfc<DT*££o 

[0041] tfc, *mw<Dmm* ft? 

&■<& H 1 7SSH 3 5 , ±a(Cfc^T, * 

ftgfl 1 tt8WM»B£#a9 2 k-«c#S$Lfcfc©-Z? 

[0 0 4 2] £fc, *5WOWHtffa*-fYffl4 



(8) f$F*l¥8-9 4 9 0 

SB**, B171M0 3 Sfc^TJoK. ±aHcfci>T\ £ 

WB»tf*iwc»**««*2 3^ssa5a«i*^tBL 

Tffl#*ffl*-r*ft«*ffl#a2 8. 3 8fc«»5>W 

[0 0 4 3] Sfc, *»W<0««*ff5*-f-f*SS 
SBti, Hi 71MB 3 5 ±a?tCfc^T, S 

Tfl^*tb^-r Sftfittffl^S 2 8, 3 8 tCtSldi/> >f 
D 7 0»fcfeOT\ 1 0««J8Afif&3W4 

[0 0 4 4] Sfc, *^^M^ff9t-f^St 

mwiz, Hi7iSH3 s^-t^k, ±^c*5i>T, a 
T®#*aj*-r*fts«m#g2 8, 3 8tcfisr»>r 

n7 0RtffcL<ttfift^Wn7 0 OHi2lsIK*Ji* 

[0 0 4 5] Sfc, *»fl(0W«*ff5*-f-f*Bt 
ttBti* B1715B3 SfcjR-TfcK* ±»c*5^T, & 

TS^*ffl*-r«fta«itti#S2 8. 3 8^ ^mn± 

^Wt2 4Ote&OlI«:O-*K:R»6tlT0^*fe©-p« 

[0 0 4 6] *»iOR»*ff5*-f-r*B4 
^Bte, H171SH3 5fc^-ra<, ±^cfe^T, S 

jptfit«atfftfifcj«"«iBws2 3oa9a»«r*aL 

JO Ti^ffiW§Miffifa2 8, 3 8^ fiSt 

[0 0 4 7] Sft, *»WOBMfc*ff 5*— 5*^*11* 
gB«\ H171SB3 Stc^TftK, ±a$Jc*3t>T, ft 
jg^ffi^g2 8, 3 8tt«Jt7hX>f^90, 9 1* 

k#2 3^^Ti^77i^^a^^cs^*r^^5(c 

[0 0 4 8] *fc, *aWOI*»*ff-5*-7 ? -f 
40 SBtt, B17JSB3 5fc5V«n<, JbSfcfe^T, ft 
S«ffi^®2 8, 3 8ttl>*y hX-fy^9 0, 9 1* 
tU U-fey hX^y^9 0, 9 l**VLfci:#fc8fc 
»ft^§B£¥g 6 5, 6 6, 9 2 (DBpiOIEMO* (61* 

[00 4 9] £fc, *«WO«»*ff3*-f f -f*S4 
^Btt. Bl7iSH3 5^-ra<, ±iStC*3^T. ft 
JK^m#S2 8, 3 8ttU-fey HX^yf-9 0, 9 1* 
#U U-fey hX>f^^9 0. 9 1^ Rtt#2 3<D9 
»*c«#Bltli:-rsS»»Slft2 TfeSt^iSff^Bff 

50 t#g2 4offi»«ciatt6nTi/^fe€)-efeSo 
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[0 0 5 0] *a«0»«*ff5*~r-f*S4 
gfi«, 5«c^*T»<, ±»fc'4B^T, e 

g|$S*{*2 7tC, fg^9 3, 9 4, 1 0 3, 1 0 4tf 
Kffi#2 3052 3L, 2 3 Rfr5'>&<i:t>SSffi9 
3. 9 4, 1 0 3, 1 0 4 jWBtt# 2 3 <D5 23L, 2 

#95, 9 6, 9 7, 9 8, 1 0 5, 1 0 6, 1 0 7, 
1 O8*Rl*fcfc0T?*S o 

[00 5 1 ] £/c, *«KO«Hi*ff3*— TJ*n$L 
ttflti* B171MB3 5fcSVrjfl<, Jt»fc:J3^T\ ffi 
®#2 3 0mfcMW1££?«m¥£¥H2 4 on 
«ffl^2 7lcKtt6ft*»*»l 7 0, 1 8 0, 19 
0, 2 0 0, 2 1 OOSftfrftOtttf, ffiffi«2 3(OM 
52 3 L, 2 3 R^»*fl¥mc%?)^^a(C 

[0 0 5 2] *fc, *KWOWI*ffd*-7 f -f*?l4 
gfite, B1755B3 5fc*vrftl<, ±iEtc*5^T, S 

«tttt©H^L micDHE1f^©6, 
8, 10, 1 2©>f;"<;I/XUX#>Xte:*#i&$ftT 

[0 0 5 3] £/c, r-f*ff^ 
£Btt> 0175MB3 Sfc^rfcK, ±*cfet>T, S 

wi^*»4^r*»wife#a2 4Hwoife%iiiEf 

[0 0 5 4] *«W©BMfc*ff5*-7 tf -f*Bft 
gBtt* H175SH3 5fc*-r»<, ±®cfe^T, * 
1 K± Ofll^MM*ff ofett«i:*f*» l (c££fl 

[0055] 7*-r*wft 

&B& 0 l 71MB 3 Sierra <. ±*Kc&i>T, * 

^.sfcfeox^f y^-2 5 4tfstte>nTt^feo"efe 

[00 5 6] Sfe, *8WO««*ff5*-f^ffl4 
SHU. B 1 71MB 3 5 fcTjVTfcK , ±JEfcte^T, ft 
^S£fr 5 ffilc s 2 3 OsR0OS¥ffiB&tf * 

lS!fcJfrsfi«*jKffi|IA^H*«tift2 3^KSOfl 
32 3 L, 2 3 RklS**»0>fV/Vl/XUX*>X* 

5 4*Sl/rVSfe©"C**o 

[0 0 5 7] Sft, *»WO««*tfa*-r-r*S4 

sua, b 171MB 3 5 tc^-r^K, ±mas^r, # 

ftgfl 1 0±E«#«a*ff ^ BKi, W#2 3 coil 



(9) »BB¥8-9 4 90 

16 

nftW»#2 3 0BT52 3 L. 2 3 R fcM^^t©^ V 
«fc ft % DS*fc£S*tt& O 

-rg^§§6 i*fim^t(OT$So 

[00 5 8] r-f*S^- 
SBii, 0171MB3 5lc*cfftK, ±a?tCfe^T, * 

ffiffi#2 3 0S»0SfliffiBRff^iaK:» , r*lSSefi 
ffiBA^6HS*hteKK#2 3CW52 3 L, 2 3R(C 

6©rtS*^-r**»6o, 6i^\ fflfl"*st^iatf 

[0 0 5 9] $/c, *«WOWHi*fP5*—r-f *S4 
20 8B«, H171MH3 5tc^ft]<, ±iStcfe^r, 2 

ffl^/c7^7l/XfEM2 7 2, 2 8 0tiWMfe 

[0 0 6 0] *»WOBM»*ff5*— r-r*Sft 
SB«. B 171MB3 5tC^fftK, ±»fcft^T, 2 

**y*;l/07*ny©mi#ff. *^«^««Eift* 

ffl^c9Y71/X£M2 7 2, 2 8 0T«»Stl*4:. 

7Y7uxfisam«xu7rtT«^6 2ffjSff'r 

JO [00 6 1] r^*S* 
gfifc*, B171MB3 SfCTjrTftK, ±3©cft^T\ A 
;ft£ft£> 2^^>*;l/<D7^n^«fl#OU^;l/Jc» 

[00 6 2] $fc % *^MK#^-f^ffi4 
SBU> B 171MB3 SlCTfcTfcK, JJStCfel^T, * 

&gf$ i fc± 0fli4Maa*fT5iB»i:, «^#2 3 ©ass© 

S»ffiBaff*lRlK:Jtr*lgS*»ffiB^6H«*nft 
ffiffi«2 3CDH32 3 L, 2 3 RtCM^ifO-f V^;!/ 
40 xux#>x*Aft»*.*Bfc:, fW«flHioaB« 

[0063] sft, f>rts4 

8B«, B171MB3 5fcarrftK, ±iftcft^T, A 

©«0»Al3«fetf , 7>f7l^XX*O«I0S^W-O©X 
-Yy^6 3"«J0»*prii4:LfcC4:, RtK-OWDS 
*X>fy*-6 3£^tfc&cDT*fe§ 0 

[0 0 6 4] sfc, *awow»*fli5*-f , -r*wft 

SB», 0 171MB 3 StC^TftK, ±2fcft^T, ft 
50 #«y*&fT a 1 IC , 2 4 OlRJWSft 
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[0 0 6 5] Sfe, *»W08M»*#3*-f-<*«^ 
&R& B171MH 3 5 JkSSfcfc^T, ft 
2 8,3 8 tcjllr»f n 7 1 JS» 
-»-f n 7 1 fr&0tta*it#rS'>fc< £fc 2»X± 
©y^y©S%Siti|i8§7 3t, ti*Mgg7 3«Cj;DiifS 

jnftf%f-f s^hmkssws A/DS$g§7 

5fc, ti*Sf§7 3*5<fct/A/Dg«$g§7 5 bT® 
tSg§7 3K#*A*JU *©Htfj*£*A/DgiJffl7 

[0 0 6 6] Ste, *»W©W«*ff3*— r-r*S^ 

ftU^^tlfcigJBejiA^SlJ^^T©^ y^frT. bX 
#>'X£W|g:$f-y7 , g©F IR7-fW3 1 2T*«fig 

;l/*3 1 2KA*U ffi©-^«Ea««3 1 0£-£ftf£ 
(CSSE8S3 1 1 fcAabaKS3 1 1 fr6tt 1 If V^U 
V^±© 1 o&^&Rtf^©^^^/-;^ 
Ctie>©<l^*)iffiSg3 1 lfr6&t>HiU F I R7'f 
;I/#3 1 2©^-y7 p ^*ic^t/c)!(PSL^(cfei,^Ttog-r 
5<fc-JfCbfcfc©T$>5o 
[0 0 6 7] Sfe, *»WOttf»*#3*- 

H 1 TiSIl 3 5 iCtfCti® < „ Jbififcfc^T, ft 
g&tfj^S2 8, 3 8fcJHB5?+-fn 7 1 «Wt, Sffi 

att*ttffl-r5tg»^+>ro7 1 ©a^fcx-r 

*te£SW.5A/DS»»7 A/DSSH87 5* 
l/TiEffi#lRl3!i»60B6ftS*IH|-r*M»iaIB 7 

MHHR7 7Kit)IltB«nftiElB»rtl*»60HWl* 

o ft * * ftflES * tlfe X e- F T*« fe ifil>»Pft 

5iL*t^ati:Lft@iEft^ttlgp*«lx.ftt>©T*fe5„ 
[0 0 6 8] gsfc, *»WO«»*fl5d*— rw*«4 
B 17iMB3 5fcjfi-«n<, .kiGfcjB^T, ft 
S^ffi^©2 8> 3 8tdglr»^n7 1 C© 

ajiitmrntsmmi 3t, titi^nftm^v^ 

*/I/fl«fcSiJW-*A/DgStffl7 5 ig*IS87 3*5 

was 7 7 i^miu c®mmftjtfc£9«mMii* 
ffdtt, K**B»7 3k:y-r>»»)»A#a*R^ 

»®SS7 7C©f5iit4aftr-7 S^bx-^fflHCfSb 

t c <o?-( >zw o n * s £ ? ic bft mzft mtfua^z 



(10) #P*W8-9 4 90 

/S 

Hx.ft&WT'fcl.o 
[0 0 6 9] £ft. *«WOW5fl»*#e*- f-i'tlt 

->**;i^a;o<i^£ 2 -mn^twm 

i§7-r;V2-3 l 3JcA#U ^©tH^Sr^"^^^ 

U^*3 1 4bft&tCF IR7^W3 1 5teA7JU 

j e-©tH*j%*-/<:— 9-y^U>^3 i 6 bT&ottJ-TJ: 
3KU fl5©-^©OT£iS4Saji7^/P*3 1 8£ 
jiLft^tcK*-^-9->^yy^7-f;b^3 1 6©tfrt 
10 tCiP*3 1 7-T5i:9(cLft i fe©^5 0 

[0 0 7 0] $ft, *«WOtt»*ff3*— TJ*n£ 
■ gfitix 0 1 7bM0 3 5 fcSVr&K , .k^cfe^T, -r 
^*/l^f^A*fl#*2*ttfc:»»t» -£«*ffi«SIii 
7-r;l'*-3 1 3tcA7JU ^©tH^^^V-9-^y'J 
V^*3 1 4Lftiti:F I R7-fW3 1 5£A7JU 

9->7U>^*3 1 6bTHX9tB-r£5 
Kb, ftil©-^©{I^£iSJlS>Ijl7'i';l/*3 1 8£il 
bft&fc, jI3£§§3 1 9KA^«n-S«HH|jIffiSnft 
^tcK^--/^>'^'U>^7-<;V^3 l e<omtiictam 

20 3 1 7-r3<fc'3{Cbftfc©T"&.5o 

[0 0 7 1] £ft, *aWO«M>*fls5*— 7V*S£ 
ggj*, 0171S03 5{cjjVr»K, ±KE(cfel>T, x 

1 3fcAt)b, ^©ffl^^^-9-V^U 
>^*3 1 4bft^fCF IR71-W3 1 5(cA7Jb, * 
<0ffi^j**-/<— 9->7'jy^"3 l 6 bTKDtil-rJ;^ 
KL, ffi©-*8E©ffl^*Sf«jija7-i';l/j?3 l 8^rJi 

bftmtc <e«fcSttSHaa&i$tt*tt#3 2 osnft 
mem- 'W-v7vy#74/M>3 i 6©t±j^{cirag 

[0072] ^m<D^mmot-r ! ^^n^. 

SBti> 017!(M03 5K^ , Tjin<, ±a?{cfet^T, ft 

ffl«m#©3 2 1 1 ^Ktj, 8ga5MS) 

*Mttcr5ti»-»^n 7 1 ©tBftSrr-f 'JZMtmz. 
a»-r*A/D«8l«3 2 5fc, A/DS8HS3 2 5* 
MH b T jEB8»ftfr 5 © lellHft fi^rlt*^ SMtlHR 3 
2 6i:**filU ^©iiiteft**!!-^ 5«^i:fev> 
t, sj»niSS3 2 eKBiOii* nftxi-^^Mi^e. 

MM$Lftikm!&%"f -< VZh • 7-i-;I/^(cJ;« L P F 
40 3 2 4 tfg-rV ^LPF 3 2 4 ffl^fCfSCTSMWe] 

SS3 2 e^fctfj^f */vux«an3 2 9taMmtm 

>W7>mm.M3 2 9ffi^fi^¥?tU *Ott**WE 

ti^ssgtiyiji-rs^gs 2 7 k^sit, sn0@e3 2 

^(Cbft@ltefta[^ttia*«Bxftfe©T**5o 
[0 0 7 3] $ft, *aWOBsMI*#a*-r-7*S4 
^fitt, BI17iMBI3 5lCijVtftK, ±5EfCfel/">T, ffl 
2 6 ©^ + y WB^* A / D S«!gg 3 
Tf J ^;HI^J«:SSiU JBlOE*#S6, 8, 1 
50 0, 1 2fCBE1t£nft-l'>;W'XbX#>'X{cg-3^T 
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ffiELfc&fc:, iiOWLXWM^<0 2 =f-Y V*;U©«*f K 
*tLft«1&H^I82 8, 3 8fre>©ftS(cflfSLfcfJ3t 
^HRtfSE^l/iSrS-rWWfll^tea^^T, HI 

fl^aLT, ^»S£^J£2 4fc£f)S£-f3£?tc 
Lfc&©T-&S. 

[00 7 4] *%W<DVkmttfto*-7 ! -<*ntj; 
SKtf:, @ 1 75^0 3 5 fCaVr &< , ±#!t<:fc^T, ft 
&ftfcB#82 8, 3 8fCjfi»|vWn7 1*K«\ CCD 
7-*-nytitfj*ig«U **«ftfefll^*A/DaSMB 

7 5T-f-f ^WPtK^SSU EKEft"a*tW'r*IW 

fc*-&lccD^ftS©ffl^M»f'ri.[il$5ftft^HJg|5*lix 

[0 0 7 5] *5KBOIM»*#5*- f^ffii 
^Btt, 0 1 5 fc^r&K, ±jS{cfcO^T, ^ 

#ffi#£SJ8J3M£5, 7, 9, IK 5 0, 51, 5 
2, 5 3, 5 4, 5 6iCfe^T-l'>^;l/Xl/X*>Xfc 

[0 0 7 6] Sfc, *RWO«»*#5*-f-f*»4 
0 1 7!;31il 3 5 fCTj^ft] < , ±iE{cfe^T, § 
Sffl#«J©#S5, 7, 9, 1 1 , 5 0, 5 1 , 5 
2, 5 3, 5 4, 5 6fCfeVTl'>'/^I/XUX4?yXti: 
tfJ^THjEf*©*:, *»©»#ii*»#85, 7, 

9, i i^rffl^s*&, m*<Dmz>-&z>-mft3§5^ 7, 

9, 1 lO«i*«iE1W«S4»* ! MJ£ , r*ftii)l!:, iB* 
x 7 * L tc t CO 5 o 

[0 0 7 7] £fc, *5SW<DI!ft»*ff3*-7 i -f 

gfite, 0i7^M03 5fc^-r§n<, ±a?tfe^r, * 

1 (OnmxJ y?**7lc Lfc^T-fc, 

ib^O^t'J KfEft£tlT^T, H>l«©rt$?fl£# 

[0 0 7 8] £r>, *aW08M»fl|^*#3*- r-f* 
SSfeSBtt, 017!iS03 Sfc^rTftK, ±»fc*^ 

Lfcfc©T«&3 0 

[0 0 7 9] *aWOBMWi^!!Erfl5a*-r-f* 
S^g^tt, H171SEI 3 5 K^ffcK, JtiBfcte^ 

•J -fey hXi'y f 1 ** > Lfc £ if? E±fE&S£gtf Inl^T 
£Sftfc±SMHS«©Wf KSSS*©-!' »WX PX 
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*fc«>©flW*— 7>1/, ±ISft*^tB#IS©tB^^-y 

fc«kr;±iEfta^m#fi6omaiy-r;i/*<— oon 

[0080] 

[ftffl] *^(cj;tl(f, ^gPcDT-f n^f^ig2, 6 

10 **BMWt*fl&^fi6 5, 6 6, 9 2te£»)ff£S*l 

ft^t£fM81)3M8 5, 7, 9, 11, 50, 5 1, 52, 
5 3, 5 4, 5 6fc.fc9^:"WXUX#;/Xfc:S-3v> 
TSuELfdS, ftffi£tti#f£2 8, 3 8^5>©fifT^ftS 

be u^i/*at>-rwj»fli^te <£ 5 , 3«i4£tttt# 2 

TS©T, jJlffl©*— r-f*flt»©W4«ai*ffifflLT 

[008 1] JlsfgfEfc.fctUf, HiSfeGMS 
**£#89 2fcH*£«jaLfc©-c, 3-K©»«* 

[0 0 8 2] £fc, *»WKJ:ntf, S*<£gRi>7jft 

(c*f-rsKii?#2 3©sffia»**tHLTfli^*ffl^-r 

3ftS^ai#l§2 8, 3 8fCffillS?-V"l'0 7 0*fflVfe 
©T', /J^, ii©ll)-»^D7 OT-UZ^^-fAT* 

[0 0 8 3] SlM&II&tt&lRl 

t>©T\ *f*aji©*iia2Ai^a&a^ttstfB»s^ 

S2 4 £#&g|5 1 fcfcWSCWKJSISLfc.fcSfc:, tlWv 1 
Wn70 ©IWtf ££t 3 £ T-a^gg 5 8 tc «fc t> 

*a^g§ 5 8 K «fc 0 ^tBT t So 

[0 0 8 4] sfc, *awte«fen«, i*eis^fi 
40 tar? zmm 2 3 ©pgpaifj^m Lrmmzm? 

5ftS^tU¥©2 8, 3 8tfift-»^n7 0»f; 
tc0T% *ftg(5 1 <DW.ffl8ti£lct3^T$>mW}i?*'(a 7 
0 A^Hftt»*«o J: a fc, -Y n 7 0 &tf£> L 

< «fift->*W d 7 0 ©J123lHlS§^iill««i:-r§© 

[0 0 8 5] a^iugRO'ftg 
fC^t?.TO#2 3©««5fflft*tttHLTfll^*di^ 
Sftft^til^g 2 8, 3 8^, ^#S^¥g 2 4 ay&la 

50 ftg£&fcb-rs<li:tfT*t3o 
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[0086] *fmi£XtM. mim&Rxfftm 
izm &mm 2 3 (omwm^tm Lrmttrnti? 

[0 0 8 7] *«WC±ntf, £,fi&fcH3M82 

8, 3 8li'Jt7h^'yf90, 9 1«*U U-b-y 
hX>f-yf-9 0, 9 l**>LfcfcSfcffiffi#2 3#Ir1 
^T^S#fi£«*;^fcR£1-3£?{CLfc©T\ « 
K#2 3AW^T^37jfr£g^*ftSC|S£LTftg& 
ttffi£2 8, 3 8fC«J:f)fta*^ai-rS<ltA<T^5. 

[0 0 8 8] *5HHKJ:n«, £fi&tB3MS2 
8, 3 8«D-b'y hX-Tyf-9 0, 9 l*f U U-b-y 

hx>f7f9o, 9 x^yLtch^cmmmn^- 

g6 5, 6 6, 9 2©BB©IEEO^lRl«r»^|R](c® 
j£***$fc:Lfc©-^ 8WWi*S±#&6 5, 6 6, 
9 2©ISS©IE®(075-|R]^S^77|p]ti:iaSLTftjS^ffl 
#©2 8, 3 8fc*9ftg*t*m*5Ci:![)«-et*. 
[0 0 8 9] Sfe, *f6WK«t:n»f, ft«&tU#i82 
8, 3 8«U-b>y hX^'y^9 0, 9 1*tU U-b-y 

hx^7f9o, 9 iav vmmzzommcwsmfe 
ttzm&mmm 7 &^m.Ru^mn^mz 4© 

<, IEBg©D-b-y h**HtSCt*^T-tS 0 
[0 0 9 0] **Wfc:J:nMr, KS?#2 3 0ESS15 

K«»Brtii:**w«£#a2 4©a*a»{*2 7 

fC, ^359 3, 9 4, 1 0 3, 1 0 4«f 2 3© 
M2 3 L, 2 3 RA> ££>fg^g|59 3, 9 4. 1 

0 3, 1 0 4A«t#2 3<DM2 3 L, 2 3 R^ffllL 

6, 9 7, 9 8, 1 0 5, 1 0 6, 1 0 7, 1 0 8*1 

[00 9 1] gfc, *^(CJ:tl{f, l£$#2 3©IHSI5 
C8OTT1ifc*'«*Wf£¥tt2 4©affl5g»ft2 7(c 
R^6*l*«*»l 7 0, 1 8 0, 19 0, 2 0 0, 2 

1 0 ©fg^?3 [pJ©MlA\ ttfttt 2 3 2 3 L , 2 3 

i/>S©T% ©JK# 2 3 ©fiASt J; 

[0 0 9 2] $fc, *awtJ:fttf, 
5^£S£¥@2 4©HW©1#14*liIE-r?.it#tt©-g|5 

eb<tt^»*v mi©aa«#S6, 8, 10, 12© 
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[0 0 9 3] Sfc, *5tWKJ:*ltf, ^g{I*f£l?£f 

s©t% Buiia«ij«T?jft*j: < fli^jaa*-r* c t a<t 

[0 0 9 4] *«WK«tntf, *#»HC«k5« 

10 Xi:*ffiSfcftl»3§^SiltA<T*t5o 

[0 0 9 5] £fc, *^(cj;tl(f, #ttSPl fit 

^e>txSj;^KLfcCt, feJ;D*^J!?#^Sfe46©X'j' 
-y^2 5 4A^Stte.nTV>5©T*, ffft-T 
$»©g£*ffi£tcg*Tffl^Jlt-;g>cfcA^tS 0 
[0096] £fc, *nH^{cj;n(f, ffl#saa*fT?fS 
k, «ro#2 3o»a5©amffiiiRt«risifcitrsfiai 

^iffltfilA^@S*tlfc2 3TO#©M52 3 L. 2 3 
RtcSS^©^>A^XbX4?>X*An#X.5Ci: 

£, fc£tf^#*3fc26©X-i'-y?-2 5 4£r ; fCLTl^ 

tA^T'tSo 

[0 0 9 7] $/c, ^KfcfctUf, ##g|5lfc:J:«3± 
Effl^«Bl*ff3IBK:, 2 3 ©slg|5©S^fias 

O r 7?|p]fi:*fr§lSSgMfiLSA^S«?nfcKffi!#2 3 
©S52 3L, 2 3Rlcm.^m(0^>^VXly^> 

[0 0 9 8] Sfc, *«WK*ntf, #f*S5lfcJ:»>« 

i^w^xsnfctt*§£9j t» #x 59j #*.x-f -y 

5 9«/W/^«ttC-b7 hbftk*, e^«2 3©H 

fttcmmm 2 3 ©m? 2 3 l , 2 3 r icms^©-t > 
40 /^l/Xbx^yx*An#^.fci:t, fe^^iiSOTio 

^§§6 0, 6 1A^, mCTfeSVHiStf^ffiKft*© 

[0 0 9 9] *^lC«ttlff, 2ft^;KD7 

XfiM2 7 2, 2 8 0T'Wt&?tl5OT', 3- 

[0 10 0] *awfc<fctitf, 2^+>*;l/©7 
50 -fn^gft^A^, *^mffOWKa*fflV^7l'7U 
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Xfi££2 7 2, 2 8 O-Z?0tt&£tl*fcir, 7-Y7UX 
f3£*$x >J 7F«9T-«^§§ 6 2 A^T-T SOT*, 

[0 10 1] £ fc, *|?B^(cJ;n^ Aft£ft&2^ 
'J a-A£I3tt/-c©T\ A^fl^Ob^;b^ffi«©l^ 

[0 10 2] g/c, fcjgwcfctttf, *f*SPifcJ:t)ffl 

6lfc*f*3<E^*ffiBfr&B£SnfceB# 2 3 OK 
52 3 L, 2 3 RfcS^^ifOi'^^l/XUX^yx^: 

[0 10 3] *5ZmiC&tlli. Kf}lEftZ>2=}-\ 

>*W7tn ^1I§?)A^ L^;l/©9J?) ifxfc <fc 
tfy-r 7 UXA^JO^J 9 tf-OOX-t' <y ^ 6 3 T'W 

[0 10 4] *aWK*tltf, «^J0a*ff5* 
<*g|5 1 e#S^#IS2 4 OlR*fl«^6 4 *Rttfc 
©T\ *f*gp 1 ib<SffW£#S2 4 OlR^#gP6 4 § 

[0105] *awt.:±tiar, fta&ffi#g2 
8, 3 8icffimi?-*jtn i%mf, ms)}¥*'(u7 1 
A^offl*%ii*@-r-5'>ft< 1 1 2{B«±oy-ryos 

&£fl*8S 7 3 ii*MS 7 3 fc J; t> tf^tifdl^*: 
r -r s>*/WWfc:£»r* A/DS»S 7 5 HHHH jo 
7 3fc<£0*A/Dg8&S7 5**J»LT@IEft«*imt 
-rs»lHlSS7 7t£JHIU tEfj-»-i'n7 l ©Utfj 

< i: 2 m&Lt<D74 >©S&S titlS 7 3 
4A2JU *OtU^*#4r«W{kl^;l/©fta«A/D 
S&S7 5*^UTlWftLft«K:«fiH»7 

&S7 5^iitR'r§J;9{cLfcIilf5^]g^t±igP*{ix.T 

/l/©A/Dg&S7 5£jI#?-fS<:fc;b<T-2S„ 
[0 10 6] *JSWfc:«fctitf, -^iJ^tifcM 40 

'y/lOF IR7-fW3 1 2T<«fi!cU *r4i/*Mt 
Ztltz^PXtimmctt LTC<D<<y> <;VX#8F**# 

fcW-^8E{*-?-0**iSF I R7-<;W 3 1 2KA7J 

u ffi©-ist6a«S3 1 o-£4ktc.mz.fflm3 1 it 

A7JUISS3 1 lfr5ttltf>7'J>4ajLL©lo* 

5i>«st>*«i$o«*ae.#/-c^(cctie.offl^%ji 

MS3 1 lfr?>&t>fcHU F I R7^W3 1 2©£-y 
T&Wcmfrd)QU&fcl3^Tl)m?Z<DT\ FIR7 50 
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fl^fftfF I R7-fiW3 1 2£A73£ftSo CfttC 
<fc OMAHt© F I R7^W3 1 2{C<fcS(5g©g;*W: 
2tetC&9£-y7gO$g^F I R7-fW3 1 2T't* 

Wy^;l/XJSg*ftSCi:#T*£So 

[0107] tfc, rvtivemx-h 

31CA73U %(Dmil%:Wy?y-7Vy73 1 4L/c 
&icf IR7-TW3 1 5KA2»U ^©tftfj**-^ 

— 9->yi;>y3 1 6 Lxmm-r^oicL, m<o-% 

tt©##*?&«ilii7-rrt>*3 l 8*iIL;fcSHc, Jg3£ 

S3 1 9 icAj]$n~femwM&-£ftrcmc&*-/^ 

yy°Vy774>l*3 1 6 OttSftfCttlS 3 1 7-f£© 

7"U>^nf6^+t->7';y^^lS(TF I R7-<;W 
3 1 5T*ifflSn5. ftoTCO^tSO'fi'VWXfSS 
©«S£:ft<-f3 ili:tfT*# So 0J*.a*l/2©+>-77 

'J v9wwte.9*> y^yfv y??mm u«j£© f 

I R7^;W3 1 5Tfc«J«-??tr**S»«liB»2«fca 

7^w3i 5*s*-ria««#%iaaLfcwsaF i r 

7 3 i 5©HJ^{cip*^n5^iS«fl^*eiJ?t« 

1 0 kH zM±<Dftmc&fc?Z£tlC&*)%m±<Dm 
famtWtiZtlZo cftlc&K>? I R7^;W3 1 51C 

3 1 5T*fcftW:/^XjSg£ft3C£tfT*£3„ 

[0108] t/c, *$mic&tu& mzjvemxti 

3(CA^JL, ?®(H^*WV1t>'7'Uyy3 1 4bfc 
fgfCF I R7^W3 1 5{CA7^t^ ^©^77^-^ 
— 9->7U>^*3 1 6 LT^ffi-rJ^icU ffi©-3S 
St©€^«rilf«ji)g7-r/i/^3 i saifttie S3i 

S3 1 9icxtifEti-^mmmi£ntcmcm-m 

y7<)y?7-{)lf3 1 6©til73(C*DW3 1 7-rs© 

t% ;mflt9tt-]miffiBi24Affti<:fti]i2n«. « 

SCtfC&^ftfT^SJimtiOSfWtCF 1 R7^W3 

tlSo 

[0 10 9] Ste, *«WtJ:ntf, T'JfiWlJ} 
fl9^*2 3R«K»tJ, -««E*flB«jl3l7-f;l'*-3 1 
3(CA^L. ^©tU^^^7>-9->7U>^3 1 4Lft 
fg(CF IR7-fW3 1 5tCA?3U *OHl***-/ , 5 
-nt>7U>y3 1 6LTlWttl'r£-5t;:U <til©-^ 
iK©<l#^iSilSa^7^;V^3 l 8*iILfc«»c, 

1 6tOaj73tCj&aJf 3 1 7"TS© 
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£8183 2 5 k, A/DSSIS3 2 5 fcfflfflLTIEjffiTS 
lSl*>60IaI(Efta*fhg'ra*JfflIsl8S3 2 6k£Hfif 
U c©HWl**IWM-*»*fe:*i^T, ftJffl)|E!R3 

•TSrV 7^WcJ:5LP F 3 2 4 kfSrV 

^/UP F 3 2 4tH*fclSi:TW»lHl»3 2 6 Weft 
*-r*/^l/X(B«il3-2 9ffirt«#kK/Vl/XiraSll3 

2 9ffl^ifi#«r¥»u ^(D^^mm^m^mm 

*T3#g3 2 7 fcSSW-, IMMalB3 2 6JcffiDji4Jx 
- * (DtffiJSft* 7 Hz y h Sffi 0 » < cfc a L liflgft 

[0 111] $fc, #fglflK:«fcftfcr, fl#«2frSO# 
v*;UD^»t# *A/.D£giS3 7fyjf;Vf§ 
£g»U SlOfEtt#&6, 8, 10, 12^sEH£ 

2 8, 3 8A^60ftftK:j*(BUftil»Wpn, M^EU 

*fr*artmmttMr$i*r, «m**hk*2 3 

^«?£#&2 4£<fct>?i£*f£<Z>T\ 2^+y*;l/0 

[0 112] £/c, *«Wt«fentf, ftfi*&ffi^g2 
8, 3 8tC^gS)>>>^n7 1 £<D7i-ti?&tl 
*«BU lMiSnfce^*A/DaSI»7 5Tf^>* 
*;l>fl»fcS»U {HUEftfiSfW-rsSJWlHiBT 7 k 

B&£>S(»[HrtE A S k £ 0 * * ml eft ft k <D fS lc 
tifexe- FTiEffi»rtift*k:'!Wi , r*c kffT**, 

#i*ifts (o° ) icmmtz&oicmmirzrctbi&miiL 

LT*S-SOft«W±aofc«^k:ttiEffl*lRlftS 

(o° ) nnbf^(i:j:«Rfto»£«^ft 
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[oi 13] *»wfcctntfx *wt*fw»# 

155, 7, 9, IK 5 0, 5 K 5 2, 5 3, 5 4, 

fT5cktf-e** 0 

[o i 1 4] $fc, *«w«c*ntf, *»^*»jw# 

135, 7, 9, 11, 5 0, 51, 52, 53, 54, 
5 6 fcfc^T^ yt\h7s UX#>Xfcg^T*f lET* 
<DIC, ^»(OS*i&*8Km5\ 7, 9, 1 l«rffll>S 
70 ffl*0«#&*«#8 5* 7, 9, 1 l«tf 

iE«frs**pj3e-r*ft»fc:. iE*xy*«fli*«« 

9, 1 1 OM6*f 6f x 7 C iff ?* 8. 
[0 115] $fc, *f8Wfc<fctU£. 

[0116] s/c, *«wfc*ntf^*<i#o*ox* 

[0 117] £fc, *«Wk:J;titf±iBftS«ffl¥att 

^S^t^c, «S#oa«oS!pffillRff»iRifc: 

I Eft fttt ffi#g£> tij * $r- 7 * ft ft<$ ffl ¥K<D« 
S*-7Vl/ -o<& n* * J: 3 ±!E#{*a$ k 

[0 118] 

SBO-^ttflflfco^T, H l fr&H3 2 tcfi^PMfflfc: 
40 [0 119] *^Oj|^0»»*ff'5*--7 s -f *S 

n»ff s«ie«ti*iafflo«wt^*^y f 

[0 12 0] -r^t)*,, *«WOS^ffil08W»*fl £ 5* 
50 -x^^S^SBtt, »f— r>rX^«?T*iRS«nfe 
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(mar, ux^otitt*, 

[0121] ancm, CC0^CDB*#^#a^- 
3 Q *f— r-fX^6 6teK»*nfc»»*#5 2x 

n^x**6 7£0«&;Jtu X^U->6 8*cBWt£B£ 

[0 12 2] UXt2 3ii^N^ F*>2 4#5lgMcS» 

* 5 U Xx 2 3 (D^gPlHl$E^ai LT U Tib 9 4 ATM 
8 k:||4«nfc*»o#rtiK:?lfe««*Stt*** c k 

K*lRl±**aj:9K:LTl^*o 
[0 12 3] rV*S£gg*ttliute, i»^n 
££«^8g5 8tfStt5ftT^T, ^yK*>2 40« 

^*;wi^>>-ru2 8o»^fi«Lfeck*a^-r 
ft i k:<ksfi#«ia*fiiii*nstt!ii:fl#ffl3i*assn 

>|V<X*^88 6 0 «/W^XttttA<»R*nfc C k£g 

[0124] straps 6 1 &5E*ss», 

X*SftxiJ7«^«6 2tt. *—r -r 1 
*-xV *W4»B*tt l fr&'W F*>2 4 

T«fc£ 0 cot^ fiWfrSHfty-f+UX^y F* 
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6 4», f*^2 4o»*< otsv^fc 

fc©T\ 'v* F*V2 4^AntSfiftl»o 
[0 12 5] ±WC43(/>T. /W/UX^7f 5 9fc:<fc 

[0 1 2 63 *ft, ±fflfc*5^T. m&tzmm. 
±o%iftfcit , rafi»*«{ftiifr SHSStift u xx 2 

3 aW^KM***©^ >/^;l/X L/X^>X£An#x. 

[0127] H2tefe^T, coaMcoiiMfcsfifa*- 

r^^ll^lIO-sailWO^ny^HftS-ro W#2 
20 ttU-if-xVx*. Ttn^U^F, Ti-uVfflk 
m<D2**y*)l<<DTj-uyxTls*mWM*yiiir 0 ft 
^3^cn?>7xD ^{1-^xV ^ ^fi^kiasa-r * 
ft»®A/Daaji»-e**o 

[0 12 8] COA/Da»»3tt2^^>*;l/©fe 
2{Bi§tf£>ti3 0 7xn^T*A^2nfcfl^&-5£ 

xVy*;Ws^kLT»fcft5o c^m 2x**>* 

[0 12 9] ctt&0xV^*;l/#^©3'5;fc®xV^ 

5 fc:43t^T, C0**y 6*D«# 

m*tifc>r >^;i/x bx#>x t u 7;i/*>r A-eB^ji 
^a^^n^o g^ii*a»«§7te<fcav : eu 8 

[0130] ±Bi:WI«K:trof f -r^*;iHi^R«, » 

»gi ncttsrrs^u 1 2fctt, i^tifcjxt 

STa^n^rs/^^fE^^nfc-fflo^^vi/xi/x 

ncfe^T, co^^eu 1 2«feosi*tB«nrc 
>/*;Vx bx* >x k U 7;i/*^r AT*fi»ii»»»* 
50 n^o a*ii*a»S9fe<fct>v^:'j 1 ottfto 
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[0131] ztc mfr&&mftm7, «U8, m» 

cfc9tc> S*ii*a»S5, 7s 9, IK «'J6 > 
8, 10, 1 2 fcfc^T>fy>Vl/X fcBftii 

0, 5 1 , 5 2, 5 3JC<fc?)Sga5|HHE^*fjiSLfeSja^ 

mis. i BK^n^tiftiesti*. adh^is, i 
6 -eUnJIStife 2 ft^Mf^ ^;WI^§teffi IE© 

£{&<£5(cffiE2tl, D/A^gmi 9, 2 0^7^ 

umnic^mti, 2 i, 2 2T«««n 

[0 1 3 2] C(7U5fC, C©«#&#*#Snfcft?- 

*tt#£U SIJ8SSK5 0, 5 1, 5 2, 5 3ttV 

[0 13 3] ±«-e«, fi#fc#«#S5. 7,9,1 

1, ^^U6, 8, 10, 1 2fCfc(^T^>/^l/XbX 

*\ ftJ@PSB5 0, 5 1 , 5 2, 5 3tCcfcOiSg{5[Hl$^C 

vffijELrcmc, *n»si 5, 1 6^*n?n«3(e*n 

SD, S#ii#«^t§5, 7, 9, 1 U ««J6, 
8, 10, 1 2te*^T, »P*ftli:»LT|B3t*tlft 

toftfeT-<y*/Mi#*, ApWSi 5, 1 6£*ft^n 
^Lt, 2^+y**©7 , -r^;WI^2:Lfc*^ 
fHfflSH 5 4, 5 6 * OUffllslKfc^fJSLfcSiJ^S 
J: «E U^;l/*S^SJtPfl#Jc <k 0 ffilE LT t> £ 

[0 13 4] CO£^C^£C 

x ux # y x i: D 7 ;l * ^ ATft#&#j«#S ttfc 
^*;l/ffl^J*An*»i 5, i6lcmT2ft>* 
;l/©f>fy?;l/Wtu iralMSi 5, l 6fr6£>2 

*7?iRlfc:»'r*a»il»*, 

*/l/7FUXffl^fcg8IU c07FbX^c<kt)? 



(16) «PM¥8-9 4 90 

JO 

§5 4, 5 6fC*5^T, U7;l/*^A"e*liEU 

[0 13 5] ±«te*tv r , *#&#ll#g5, 7, 
9, 1 HCiD, filf^^^XI/X^yx^I 

sfe, ±«fc43^T, mmmxmc mi 
o«*a*a»»5. 7, 9, i loauBb^nr-e** 
frsfrtwjfrr* ssfx ^ iambic * t) y *-r* 

70 [0 13 6] £/c, ±i5!l^fe^T, »agX^yf-**7 

[0137] C £ T\ fMftlSB 5 0, 5 1 , 5 2, 5 
3, 5 4, 5 6fcLT«\ RlgSffiSB Rf^ l^WM 
Ml, **^«*^yFfc«MPJ*tifty57-r'y*>ra 

^ -r if $0 ja»s#«»© u^;i^j»s £ o»*^t>* 

T^tSCi:tfT*fSo **y 3 5iCfE1t$tl 

>xt^gt^o ccoif^tc^, ±aow»*«tt^ I I 

[0 13 8] c<D*5*i:LT»J»(6llt«}:»). ffiHflHR 
4^4* 6<i, ffliEIiJKl 7, 1 8t«t5'JXtOlAS 

*yOH*<0»tt**liEStl. *^a»Oilt^»LT 
JO «fto#A6nfex-r^;l/ffl#«D/AaESi«i 9, 
2 0?7^u^t^c^|2ft, «^tiifgf§2 1,22 
T'tiBSnfcatC, F*>2 4JC«*&*tl«o 
[0 13 9] UX^OflAefciSSOJBtt 

14^ffiIE-r^ffiIE[Elg§l 7, 18^, 71~u>f\m& 

^-T^O-n^ F*>0«£fctt'vy F*y*f*ft»jcR 
ttSJ:5^LTt)«fc0^o CO«iElHian 7, 18 

40 ar, F*v©3-FteWtTt>fi<, mm*fct^ 

v F*>03-Fk*l^«3***-a5WI»0^'f 
HWTfcSl^o S/c, ^^U6, 8, 10, 12fcKtt 

rfe^T, s^3it?«^g§5, 7, 9, i nc<fcos^ 

&tS&5lcLT$>&\,\ ^/c, COffilElHl^l 7, 1 8 
MiE»ttO-»t>L<tt^»*7^ny7^;l/#- 

[0 14 0] CCT\ r-f ^;I/S8Kl^^D2 8«U 

50 xt2 3 (Dmswmz % t(ox*& 0,04 fc *> 
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jf fr» I'D 7 K (IMS 7 2 , ^TSfiJff 4Nf « 7 3 , 
»IW$W.7<<)\<*7 4, A/DS8W7 5, »ttffliE 
0S87 6, SJftl|alK7 7tfK#£>4TTVS 0 
[0 14 1] fflhVvJul Hi, ftgBH&tffifcSt 

ft ms© i^ohcjs u fc««fl»©sfkff& u § «, ©-? 

[0 14 2] COi5i5;i!i'»^ci7 1 ©fcttiil^H: 
ttWIHB7 2KJ:»)*0»t**»)aj i r. a 

ns 0 tgid-»-rno^a-ttt, ftjgg ou*u© 

[0 14 3] LTtiJ^«tlfc«lttl«#«tH^U^;P 
tf/JvS^©-*?, «®OA/D£»«7 5 

SJftffitMcfMB* ** <fe a £ BMfiJ7#if ffigg 7 3 
J: 0 ««W So BTSf MWBH 7 3 fc<fc t> WIS ftfcl* 
fflfl#{4*c.fcm«*JIE7^;l/*7 4KJ:5 j g®i:*n 

sarwsru&stB-f. 

[0144] ctizvmmmiszxfmmmfc-o 

t^Ttt, «Wft©«f)tfmfc-£T*«&<, Lfrfc&B 
i-rSfll^O^WtiltK-STttttl^i:*^, A/D 

[0 14 5] cn£J:»>-H, A/D»gl8S7 5©^ 

* 5 <y ? v>i?*mmz.mm?z> c t *<-c*frs 0 mna 
SS7 7tt, tt»fr&©7*-rs>*;ww^**»*A*u 

"fgflJf»iWBS7 3, nra»«7-r;l/*7 4, A/Dg 
&S§7 5 fc&gftSW<i#*££LT{ftl&-r Sfc©T*$> 
S 0 0J»Islffi7 7«, fifr»-rnj£fi7 0WCCPU 

«wrr*»6Ktt, c p u-piai/Ttfi^. 

[0 14 6] ccDJ;3{c, tififi©U"<;Vfc«}:tf»«fi 
OBfi$tlfe7^ay©aaKlttmfi#*A/D«8l»7 

©^BWBttfcHlW*. «:©«£*», MHBB 
7 7fr&©fW»flW»i:J: t)^»*»6R3tSn**«ftt 
*tfSLTiiIE2*iSo 

[0 14 7] c©J;34»>>^ngBC.J:*i{f> tt 
T©<fc5&f)#£-fS„ ii^-Tn7 l©SifiSE»c 
te^T, &M©tttbflW&itMU JSttSfllttMttiMHi 
U r-f$>*;WkLTVS©-e, SA<'>*<, S/Nit 



(17) 8fHff 5 P8-9 4 90 

J2 

©T\ $Mfe#fi±U j£«H©IWK»J&'r*e:i:# 
T'tSo 

[0 14 8] Sfc, ^ft«W©R«K:£fe-eT, tf> 
yjyyu-h«.^k«-&*cf:*^t*©t?» 

< ©tta«#*^Mw^ac i 5 e&f s c t *<-z?§ 

So T-r^;I/tU*fll^©W«**A>L, £g 

£{k©'>£ i * Rrtl t ft 5 o 
[0 14 9] ctitcitaAT, r-f v^l/fi^fcg 

v f nii^Mt § c t t s 0 

[0 15 0] ±W(cfev>T, fifj^Wn? l©atfj£ 
2ffl«±©y-Y>©SaSnJSfiJ#J»IBgg7 3{CA^ 
U *©a#£#4ft#{k$©SfcSA/D£gSS§7 5 
£:ffLTfMSPlHl8g7 7£1&D&#, ^©x-^ffitCJSU 
20 TEWEftatHlKffl^*, ^SfiJfMMHMBitf A/D 

[0 15 1] Sfc, ±01J{C*5^T, OTlHjigtC.fc^lstti 

[0 15 2] ±01JfCfe^T, a^HlKlCfeV^Ttt 
50 [0 1 5 3] 0 5 1, tBft^-vfa7 1 ©WfF&^-fl* 

ass n±«'«?©ffift<*fre.$/£S4-i3. c©jgijfflra 

fttt8 l©W(^-rS2ffit;:« < ^fflffl^? 8 2fc<ktf8 
3, IB»)ffl*?8 4*3J;D'8 5*^t»WtP>tlTVSo 
C©^tliffl^?8 2*3<fet>*8 3, |gi)ffl^?8 4*5<J:?>* 

Sil]ffleafttt8 1 ©fii&£&m-f3fc©T-&*i^ H© 
40 [0 15 4] nbffl«78 4fc£tf8 5t(4|gSlfflfl^ 

S8 7tc«*&^nso c©sKtfi|iM#g8 KDmmmtit 
mmmmm 6 ©m^^A^wssfet^ffl^ss 
8fc«»«n, *w*fcaffita*««na. mutism 

ttffi*B«HSES8 8©ta*tt» ««»JIB7^7l/^8 9k:« 
ilflSre^MkSSOfcfltt&Stl, *©W»K«fc5, 
50 [0 15 5] C<D£?lcmi8.2fttdim¥ J f"fal^ m 
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ffl*?8 4fc<fcO : 8 5CWI!raft&8 l©H«Sf)Ji 

^©ssfpffceubirrsi:, nisfflegftas um* 
[0 15 6] cow, flajWtafe&*^#iR-e«, 

ffifflift? 8 2fe£l>"8 3©ffi;>7«:£ft&^tf, HSjfflra 

co 1 5 7] ftoT, ssawtnfcttfflfl^i:, Kid 

^»JH7 w 8 9 •P«as««»*l»* U tttttfi^ 
[0 15 8] CCT, S*&l:fctiffiffi&i!£H8 8tCfc 

N (N= 1, 2, 3 • • • ) fl5fe<fctf l/NfcfcU-VT' 

t(l«ai*©«»*H5ti:^-rj:3t:«»tr-y MfcLfcA 
fc, ■9->7;bSiSStcMfr>U/£^M|5l7^;b^8 9* 
[0 15 9] CttK*!). «ap£tlfc&l±!ft^©fc: 

-^^©ttayftx-^u fro, nffittsm 
©•?, ^*y-rxo«»*stt»<, £££&«*§©& 

[0 16 0] ±«Kin*f, Sft*tttHLfc7^nytB 
ft ©^©fci&teH21igi&*iIWK»fc LTfc< ©tf i 

[0161] *fe, ±wc<fcn«\ wm'J^^timmn 

*m*FO*««tt*lliE , *-*ft»0»«tt«liEH 

fciSffilfif^Sj LTtH?7f S C t ii'TS5 0 
[0 16 2] *fc, ±flHfc±ntf, *<T«l^-7;I/ 
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[0 16 3] ±WC<ktttf, wtosn^^D 

[oi6 4] sft, ±wcfcntf, *ffibfcs«i* , 7-r 
[oi6 5] tfc, ±wjc*nwf, MfttiMtettzc 

tick*), aiWttfr&fcSafctKfcSffrscfctfT? 
/o t5. 

[0 16 6] *1\ »IWfrC*hr 3>JX^2 3 0slgp 
aid*, -£¥ti^S45tefc5^(4-Jgfl#Wfcfc, ^46 

f^^;W^i'n2 8fr5>«, SaPTjlRlfcfcfL 

20 ^2 4©^ F^VF2 7iclS!)ltttfctf, ^-y F^v 
[0 16 7] ?-LT, 02tcfci^T, c©fV"7*;Hi 

[oi6 8] ; t<omft2ntcnmz : g.?vxi-2 3 com 

©ft£fc*t££S^f-V-7£;l/7FUX{t*f&, 7F 
UXMW§IK3 4 fcTpt^'J 3 5K7FUX«*#i: 

[0 1 6 9] ^LT^ty 6, 8, 10, 12ft©f- 
i0 7/U©K^-f37FbXfr?>, ^46, **U6, 8, 1 
0 , 12 fcfESS+lT UXt2 3 ©^S15©S*fc5|nJ 
fc*f-f 5<SS#iifiH^5.H^$n/c 'J Xf- 2 3 ©S3 

*tBSn, l^lf(CM&ii#?ft»§§5, 7, 9, 1 HCfc 

©-r>^;l/Xl^X4?>Xt©M»ii*a^R^n, ^ 
Sfc. ^^>J 3 5{Cl2«^tl/cgMgP©S^figfc<fe(>*77 

40 mmc£9fflW)%&5 0, 5 1, 5 2, 5 3T-, 
'JXt2 3 ©^W(6ll/>TVS^|o|©ffliEA^y 

[0 17 0] ??^3 8«7^n^S|f)i/>^n^ 

^-rfe©T-$.t>, *<omm%mi&im4&]3^TmLrc 

fct©T*^»?, ctifc<fcf)7-fnytfrt£ffi;>rr3fe© 

[0 17 1] H2(CfcV>T, 7-f P^S&tb§§3 8© 
7-tn^(U^tttiffigg3 1 -plWBStlfcaK, 7tn^ 
50 *^-§§3 2{C*f3a53 v bT^e.A/D^§§3 3K*DA 
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(19) 



»HPF8-9 4 9 0 



55 

S*U C07^r^*;l/ttttttW#ffi4 4*^LT7KU 
XMM9B3 4lcft»JWo 7KUX«HIH»3 4T 

3 5lc7FbX|^attt^Wo I: ft, «fi«3 
l®atfj*A/D£»S4 0*^LT7^*;l/fll#S 

[0 17 2] IT, H2fc43V>Ttt, 3 5 ft<D 

f—r;l/ORa-r*7HlxX^6, ^tt^tU 3 5fcfH 

>J, 6, 8,10,1 2, **ii*«»»5. 7, 9, 

B5 0, 5 1, 5 2, 5 3tC*5t^T, Sift, UX^23 
Offl»A^^TV^«*|ftO||jE^U7;l/*^A^ffato 

h t L ( t . 0)-l/(2ff) 



55 



* [0 1 7 3] £ft, H3fcl3^Ttt, 3 5^cDr 

-^;I/ORS-r*7KUXA^6, ^fe^U 3 5fcfES 

*«sh, a*a*a»»5, 7, 9, i i^axfnm 

tzttve, 8, 10, 1 2fc£D>t'y/W/XUX# 

^xtoa*ii*a»*^cato*i, apssi 5, 1 6 

10 »Jffl®B5 4, 5 6fclfc^T. Hfc DX^2 3<DsIgj$ 
^^T^S^fft^ffiIE^ , J7;l/^^ATfT*t>n§o 
[0 1 7 4] ^\ B6fc**U 6, 8, 10, 1 2 rtO 

Xf" 2 3 OW^TtefeW#atf*M#OXtf-* 4 5 L, 
4 5 RA<BH*ftT^*»fr, COfc43*tf^©Xlf- 
*45L, 4 5R©RBffiBfr&, "J 2 3 tDWSfc 

[0 1 7 5] 

DRl] 



*20 
oo 

J Hll ( 6i, 0 ) *exp ( j <o t ) d a> 
— oo 



[0 17 6] 



[0 17 7] 



[0 17 8] 



( t , 



& ) — 1/(2*) J Hi 
— oo 



hud. »)-l/(2f) ! H B 

— oo 



exp ( j tut) da> 



exp ( j ai t ) d <y 



(t. (9 ) 



l/(2i) J H i 
— oo 



^^U6, 8, io, 12 kittens* 

S^^Vl/XlxXsRyxtfr-r^^EftSnTi/^ 

[0 179] han (t) ttmXtf-^fugfr 

£>, niCI^^^^XbXvfyX^Ds H 

o, a)ttft«aaR2 » f -efto, fttH»aT*fcs 0 

[0 18 0] *^ey 3 srto-r—TVi/E) 

#<Dx-*tt, H2fc<fctfH3k:^LftlWlll«lltcttlft 

snsfeor^So 3 5tcfB«*nfc 

u (0) &CfPBIIBOI^;l/i|: ALu (0) JflEftS 
nft^S (fc/cl, IJ = LL, LR, RL, RR, • 
• •) o cnSO)*JflHi#tt±aLfc9J»SB5 0'-5 
4, 5 6JCfl±*a^n^>o 09tt, iIJPSffl*5ct:tf»EU 

[0 1 8 1] Ctl^Wgl5 0-5 4, 5 6ttRJS 



[ft 2] 
( a>. d) 

[S3] 
[ft4] 

(a), 0 ) • exp (jwt) 

* nfe ^ 5 7 -r y * Y 3 5^ w©JB«awif«*o 

ft, 3 5Kiaa«*nTt^fflf«tt, 'JXt2 30 

x*>xt^s^o 3 5teiB**n*rtStt, $«j 

WBB5 0-5 4, 5 6CJtJ£L/if-*«MSLT 
V^*o COtf^Ctt, ±JS<D*JfflIgfitt, I I R, &%> 
t>ttF I R(7)oIST P ^^*;l/7>r;l/*-T*^-rn«fi 

[0182] cvm&vimnomtoM&xffiEmQi' 

*ffl^Tfc<fct\ $/cUXt2 3©#gOiR§fitfitcBi 
LTtt, ^5ilA0P*>6tB«ttfi*r©nofflnoffi 

[0 18 3] £/cU COffiBtt, ffi^S 



-19- 



37 

[0 18 4] C<D£o%>{>rt)\/XUXtf>X%%7Lrc 

*y3 scoT-rii® \mmmcwz&%tiT^z>o c 

[0 18 5] S/cC(0r-7;W^ 3 5tC*fLT 

mz&3&ffl}e>tizt#K. *<omntc. yx^2 3 

[0 18 6] &te0 2fccktf0 3fc::tei/vr, ^ 3 7tt 
■fey*- y -fey FX-Ty^efe*), cn^yL/ci: 

fV^*;i/«$}*4 Koatfjtt ;l/0" icy-tr 
7 hStl, CKDfct^y 3 5W- *7MZB = Q(D7 
Fl/XtflK^n^o £<D*>>$—V*>y FX 

[0 18 7] HlOtc, C^i(0S!»4ff^-f>f 
>r*ff*SH*# l tir Hft-* 9 2 *crt/gt£ft3#i 

dj^-r^o ! ;xt2 3^-\7 f*>2 4%mmcmw~t 

MtWIpQA, UX-t2 30M52 3 L, 2 3 R£r$£ 

[0 18 8] Sft, F*>2 4tCfitt&ttfcy-fey 
FX^y*90*yx*2 3*<§S»*-Cfcfc:<k?K U 
X^2 3 3^aftlRlV^T^**|RlSfc«rl/e*-*9 2 
®£ft*IEffi£|qIfcLTy-fey F*fr«-3Ci*<T?* 

y hsnfeiEESriRifrsoiiieftsstjiui-rso y-fey 

FX>fy*9 0*\ yx^2 3tfi6fW«t>!>fc:, ^\ 

>y f*>2 4 0rtflttcy-fe? i *rw\ y 

X^2 K*>2 4%sa5tcS«-r^i:i«iWtc 

[0 1 8 9] CCT\ ttlElElftl 7, 18tcH;LT, il 
j£^7^;b*£R«-Tfcfiv\> 3iSfflSI7*/i/* l 

fc±*S©»tt©*ffifc X\ ii^y K*>«W 



(20) «fM¥8-9 4 9 0 

[0 1 9 0] 01 1*P6H1 SfCCOaWOBtllftfP^ 

^*0*tt«M**-r. 01 ncco»WOBM»*fP 

"To Ml Hcfel^Tti, ^K^24^hWH 
2 7tcr^£;b»v ? Wu 2 Sfc.fctf'vy K*>a 
-7h93, 9 4tfKtf5*lTV3o ^LT, ^7 
70 >F2 7<EKvy F*ya.-y F 9 3, 9 4flMKt>f*frtffi 
Wcifi^ffi^&oT, ^OrtfljJCfc*. 5S9 5, 9 7 
*^5jt*9 6, 9 8ft^ffl^£<fc5JcR#5ftT^ 

3, 9 4^yx^2 3<DM2 3 U 2 3 Rfr&FJrSEIIt 
/£W(tnfett!it?yx^2 3fcg*Sft5<fc5fc:&;3o 
COfct ^F*>a-yh9 3, 9 4fC«yx^2 
3©S2 3L 2 3R^[pJttT. Y^f^99a, 99b 

20 [0191] ±«fcj:tltf, LT<D"vy 
K*>2 4(Dg|gi$g«ftt£LT<0'vy FM> F 2 7 MIS 

. 6, 9 8tc<fc0fSSg|5£LT£Kvy F*>ax>y F 9 
3, 9 4tf'JXt2 3052 3a, 2 3 b^JfEL&l/^ 
cfcotcLT, 'vy K*>a-7 F9 3, 9 4^ff$tt 

50 8*^7 F^>F2 7fcR#S0!I*SL;teff, fe&O-'N 
>y K*>a-7 F 9 3, 9 4©V^ftfr— ^CfittTfe 

[0 19 2] £/c, 01 2(CC^^(0^-7 :1 V^S4 
«BO-SBSfi|(0^y F*V^»**'To 0 1 2fc:fc^ 
a,^ F*>2 4^7 FA>F2 7\CTr4*J*)\t 
fift^-fP 2 8**^7 K*Va-7 M 0 3, 1 
0 4#Ktf£>tV£V3o f LT> ^F*>a-yH 
0 3, 1 0 4 CDP^matCti:. $ttl0 5, 1 0 7fr58«l 
SB 1 0 6, 1 0 8<«lHt**5fc»tf6ftn^o C 
40 <D£5fc:-r3c:£{C<£t>, ^\^y F^>a-^y M03, 
10 4tfUXt2 3O52 3L, 2 3 R*63fSE«« 

^>tnfcttffi-eyx^2 3^»*ns«fc-5fcfts 0 c 

^7F^>a-7h9 3, 9 4{:ttUXt23 
(DM 2 3 L N 2 3RtC[S]tfT. 7^^99a, 99btf 

[0193] _bCTtCcfcn^\ ^7 f*>2 4<Dmm^m 

i^tLX<D-sy F^>F2 7fc»frt6nfc$«F»#i:b 
TCOSttl 0 5, 1 0 7, ftttfflJl 0 6, 1 0 8tC£9 
50 »f»t 110^7 H*>a-7 H 0 3, 1 0 4#y 
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X^2 3<DIf£ffEL&^£?fcLT, F*yrLn 
>y h 1 0 3 , 1 0 4 (D^'^*^Wim<D^&mc 

So ±Wett, »yWn2 8»^yhV^K2 7l£ 
Rtf*W**Ufctf, fe&<D'vy F*>a-y h 1 0 
3, 1 0 4 0Vvfftfr-£fci»tTfcJ;i/\, 
[0 19 4] C V-f*OJI#Wft«Wtt«H:, 

01 3-01 5£^<fc5fc:fto , TVSo $t\ 01 3 
fcis^Ttt, F/*>F2 7 ©ffiffitcSttSftfc'vy 
F*va- y Ullfc, 7l/^^>^7-A 113* 
/MW^ 1 1 2tf'JXt2 3cD£lf2 3 R<D53UC 

[0195] ±«tej:n», ^ F*v2 4©yxt2 

3 0SfcJ#lftLTH*t6tlftv>f4r9 9 a, 9 9 b, 1 
09a, 109b, 112, 123, 13 2W\ RTJift 
3a#SBfi:LT©7U*^;l/7-Al l 3(cJ;t)'JX 

[0 1 9 6] 0 1 4f«:J3V v rtt, 'V* K^>F2 7 0S 

mcmtztircw m 2 7- a 1 

2 2, 1 2 4^LW* 1 2 3tf UXt2 

[0 19 7] ±«fc<fetltf, F*>2 4(C'JXt2 
30StC«|qJbTi8:^6nfcv-r*9 9 a, 9 9 b, 1 
09a, 109b, 112, 123, 13 2&, ^fSSP 
M£LT<7)7-A 1 2 2, 1 2 4£*!>y;VJ-2 3<D5 

2 3 <om*icxzRm&<D j 4 x*%m^mk\m 

TilMattOliiE* , r*ci:3Vi»**o 
[0 19 8] 01 5tcfel/>T(i, 'vy F^V F2 7« 
«BfcK»6tiftfflHlfftt©^N^ F*>3.-y M 3 l 

SfirtStc^JBA^ffi-rSiak:^ ^ 1 3 2tfR 
tf?>n, UXt2 3 0^52 3 RO^JLtefflSIWRO'N 
y K*>azy M 3 1 <05feS!i»«Wi^-rs *5fcH^ 

[0 19 9] ±WcJ:tUf, »Sia37-f l 7, l 
8&, ^Ny F*V2 4©UXt2 30Sli:»SlLT8tf 
W:^^9 9a, 99b, 109a, 109b, 1 

1 2, 1 2 3, 1 3 2te±D«»«^©/>rXWtt*fll 

su y>rxwttoia!Wtt*ft*L, **ue, s, 1 

0, 12, «#&#«#S5. 7. 9, 1 U ftlfPSM 
5 0, 5 1, 5 2, 5 3, 5 4, 5 6 DflfiEStlfc 



(21) 191178-9 4 9 0 

IE-r**9fc:LfeO^ ! JXt2 3<0fBAMtc<k£3:© 

[0 2 0 0] cOM*I7^;I/^1 7, 18tt, 

a-y FtcUX^-2 3©5 3 L, 2 3 R^S?L^[pJf 

R7^*£M-f C£$c<£D, >JXt2 30{@AM££ 

^goff^offia, y-rx, ^s^fc^tf^y f* 
[0201] ±«fc*htf, afc«L3:7-r;i/* 17,1 

8&, aiSffl^F I R7^W 1 4 3, 1 5 4»^ 

[0 2 0 2] CO«fc-5tCbT, ^7F*>2 4(C«$ 
20 n^^-x^^flf-^L, RM\ UX^2 3 0a®lRl*fc 

[0203] Mtc^^ey 3 5 0f-^fcf^y*;VE 

50 5, 7, 9, 1 lfcJctf^U 6, 8, 10, 12fc«k- 
«#fc#LT, MflfflHlSO, 5 1 , 5 2, 5 3T?fiIE 

[0 2 0 4] ^lOB, £§»HjSgl 3, 14£J:*S 

wt^&^y f*>2 4icmm^ti%<DT\ ux->y 
40 [0205] ±«fcj:htf, nmkm^t ltom 

^;W^>^nfei:^7tn»^^a2 8, 
3 8^^^a(c^iSL/cff^(cS^^T, 7 FUXff 
^SI#®i:LT^7FUX»J»|iIK3 4 
#fc<kO»2<DIB*#ai: LT<0>«^U 3 5 07FUX 
*^L, ^%U3 5(cEfl(Stl^*JIPfi9*K»tli 
b, a*ii*8l»S5, 7, 9, 1 l**tf^*U6, 
8, 10, 1 2fclcfcO : pft^y/Vl/XUX*VXA<Ji* 
Mtl/cfV^;H§(C*fLT, W8I5 0, 5 
K 5 2, 5 3, 5 4, 5 6 K43l^T#JWffl^fc:«fc Off 

so ieu «<Hi#*-AStettisB»oyx^2 3<oa»a 
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7, 1 8tC&^T^U 6, 8, 10, 

*#S5, 7, 9, IK 5 1, 5 2, 

5 3, 5 4, 5 6JCcfc(?ffiIE£ftft&^y*;WD^ff 

[0 2 0 6] SI 6feJ:tfHl 7tC£>^T, SBS8UI7 
to Hi 6fC, P^g^tf^OMiS^SF I R7>fW* 

iSSlHlgS 1 4 1 fcttl&U flS^tt. »J^H 1 4 6 

fc«j»-r« 0 sso^Bi 4 6rtw*. *as/x-rA i 
4 4*mcimtTji?z;imc^%iZtiz> 2m<Dmm 

1 4 5T«U SSJSSjffiJIF I R7^;^ 1 4 3 Jciftgg 

[0 2 0 7] CCT*, il$£®£&l 4 lOm^ft^jgjS 
J&HF I R7^fW 1 4 3<atitfjft^©V^X#i:# 
SDKS 1 4 2T*tm?&o <KDj]\\W^ 1 4 2<7)ffi^{l^ 
£3*58131 F IR7>fWl4 3tC«J&-rSo CtUCcfc 
D, MfflIF I R7^W 1 4 3te, *DHg§l 4 20) 

^a^ffiffltT, bs©»js*&sf ir7^wu3 

[0 2 0 8] A*«KF1 4 0«cft|&SnSA 

xV^;W^^^^§2jia)^ftt 

a m?s^j«#^ e & £ / ^ x*ffl i^t t, 

Sfe, *aS/XfA 1 4 4te, H2te<fctfH3£ 
4 0^fi»2 5, 2 6£&W*9 3, 9 4, 1 0 3, 1 

04, ill, 121, i 3 ncftp^en, . tttfjaH i 

l-@15ttl^U:V^^9 9a, 9 9 b, 10 
9a, 109b, 1 1 2, 1 2 3, 1 3 2 iC&tylU^ 

[02 09] -5 fclLT, 01 1-01 5fC*5V^T 

7jrtv-f^9 9a, 99b, 109a, 109b, 11 
2, 1 2 3, 1 3 2*flJV>T, K*>WttOiS!«ptt 

T, igjSfflJIF I R7^W 1 4 SfcJ^B^Stl^e 

[0 2 10] ±«fcj:ntf, »SfflH7-f l 7, l 

[0 2 1 1] HI 7fc, jfS^ft^SSfflSF I R7 



(22) «fBB¥8-9 4 9 0 

42 

4)VZ%m^Tc7uy5Wtit7f& 0 mi 7(C*5V^T, A 
*ltt?l 5 0fcA^«#*5^tt9J^ffly-TX*A*ffl 
#fcl/t{M&-r3 0 A*«*fc*fff*to/>fXH:, Si 
HEg 1 5 1 , 15 3 icm&Ztl&a 1 5 3 (DIM 

t}9mt. a/£fflaF i R7^w 1 5 4te«ae*ft 

[0 2 12] CCT\ S£IhI&1 5 KDffi^ft^, 9 
iEJa^F IR7>rWl5 4 0ffl;tob^*£n>'X7 L A 1 
5 2*ajgLfefl^oV^^X»fc*3ta3Hg 1 5 5T*D 

70 *-ra 0 <koj:£. *a^xfAi 5 2^?iA-rs^* 

/>fX*A*fll^fc«l*BBiT*titf, SSfflSF I R7 
-frt/j* 1 5 4fr6*JHS/X-rA 1 5 2 £:}I}i§L/cffi;b{i 
^*A2/*8? l 5 0tc«*&SnSA^##tcifi^tac 

ffiEE^ti, iotttfjiSKPl 5 6lcffl#0#tfffl*i<*n 

a 0 fifoT, *sis/xfA 1 5 2tcigA-rs^*y-YX 

[0 2 13] ±WfcJ:titf, *S«Bi7-f;l/* 17,1 

«*KBdfr Lfttf 6«*/ * X£* * y-fejl/T * c £ 
[0 2 1 4] HI SiCCfO^OW^tf^^-^* 

h*M«EfiriRifcsniflriii:Ltefla*^ , ro hi sas, 

UXt2 3©?2 3a, 2 3 b*tt^»fc#LT* "> 
y F>tya-7 h 1 7 O0B£8PfcLT<D^7;MEl 
7 1 fc<fctffi»ffl5i: LT©^SB©fift« 1 7 2 <7)MO 

50 [0 2 15] C(b&5lC-?Z>££lC&t). It^fcMSto 
ffil 7 2*p5fflfc^8tf^ 52 3 aCDS/Tgp^icSW 
U S6lc^y7;Hl 7 lft&Xf&aMRl 1 2\c%M 

[ 0 2 1 6 ] H 1 8 B U 7s)- 2 3 (DM 2 3 a , 2 3 
b*ttjqe»c»LT, hi 7 0OH 

^gpcoSSj^l 7 2 Offioa-Tfttf^ BftW*a<, 
2 3 aOS^»»fcg*fU ££fc:;W7;l4gl 7 ite 

^4<a«o ^bjc, a*^6o>w*A < Ao j f»-r<* 

So 

[0217]Hl8Cti:, UXt2 3(D?2 3a, 23 
b^^ll»cWbT, F^ya-y M 7 0OH 
S8PiU©^7 7;Vfii 7 ifecfetfa»»4:LTO« 
50 ^SIWffiiMS 1 7 2 OffiOSrf cfc -5 
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1 7 2fr5ttlfcS«tf, 5 2 3 aOlfftgPftlcS 
ftfU *6fc/Vy7;HSl 7 l£J:tflBfriKl 7 2fc£ 

[0 2 18] ±Wc£tU;f, SW»i:LTO^yF*> 

3 bfc^iRi-rSA^fcEIISti, ^7F^ya^7 
H7 0O»JXt2 3OfcfeOB52 3a, 2 3btc*f 
iRrTSffitf, UXt2 3<Dfc&£«52 3 a, .2 3 bO 

^7 F 1 7 0«1 2 2^6^M^'JXt2 3 

[0 2 l 9] 01 gtcio^OBM**^^*-^* 

h*±T#ftfc»»Rrtti:Lft«*iR1-o HI 9 AS, 
«jXt2 30I2 3a, 2 3 b£*£^£^#LT, 'n 
y K*va^y F l 8 ooa^ffifc LTO;Vy7;l/fi l 
8 1 t5<ktfJSi&ffl5i LTOfg^ffiOfildfi 1 8 2 £>ffi<D 

To 

[0 2 2 0] 819BH, 'JXt 2 3<DW2 3 a, 2 3 
b*«-$W»fc:*JLT. 'v* K*ya-y H8 0OH 
£ffi£LT4VW7;l/«l 8 lfccfctfSlSffifcLTOSE 
^SPOS»j*l 8 2Offi<0ft-rftft*^ *KT*&!3, T 
-ft ictm Lfc0»*5VTo Bl9Ctt, UXt2 3^2 
3 a, 2 3 b*iffi£B«fc#LT, ^*y F*y:i->y h 

1 8 0OHS»i:UTO^y7;H6l 8 1 fccfctf jfiftSP 
fcLTOfg^StDjgfrtgl 8 2<Dffi©&-rftgtf, lift 

[02 2 1] H19DB, >JXt2 3©I2 3a, 2 3 
b£3g^1t»CttLT, 'vy F*>3.-*y F 1 8 0Oi 

saposibfii 8 2 0BBoa-rft*^ ± 

[0 2 2 2] ±Wc£ftS\ »«»i:LT0'vy F*> 
^•yH8 0tt, UXt2 30£feOSSI2 3a, 2 
3 bfc»[qrf£J;-5£EB2n, fro/W7;1/«l 8 1 
*5<fctfigi/}1Sl 8 2C0'JX^2 3 4>fc&<DS55 2 3 a, 

2 3b Kit fair &mi)\ U X^ 2 3 cDfefrDMS 2 3 
a, 2 3 b£DWmi»^LtIft^^P)^l^ 

T, 8 2fre>£>^££DX^2 3 OS 2 3 bfc 
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[0 2 2 3] H2 OJCCOSHBOWMtffd*— 7*-f * 
S^B0-^«W058«»i: LT£Kvy H*ya- y 

"Vy K*> 1 9 0^7 KA>K 1 9 1 £C*tLT, "Vy 
K*>a-y H 9 214, ffiBOftSfcBlrrsJcSte 

m&tzctifi-ezzo com^omimz, 02 nc^ 

^yK/^K2 7©«»fc:»**6nfcaa*» 

2 0 1 tC*fLT, ^>y K*>ary F 2 0 OS, ElifH* 

[0 2 2 4] C(DXoicmfHt^>CtlCX^, 02 2 A 

F2 i 0%±T15falc®ntt*ct1fiT**&o £fc> 

HI 2 2 BlC^TJ;-?^ UX^2 3£*fLT, ^yK* 
^-7h2 l 0*W«*iRifc:isIii*«&«ci;4^# 

[0 2 2 5] ±Wc£tlS, JS«8PfcLT<D'vy 
a-<yM 9 0, 2 0 0, 2 1 OS, ] JXt2 3(?)£6 
20 (DM52 3 a, 2 3 bfcjtf|^5<fc 5 £KB* tU *^ 
v;F*>l-yM 9 0, 2 0 0, 2 1 0OUX+2 

3 0fe&©W52 3a, 2 3 bfc#lftrr«ffi*^ UXt 

2 3 <Dfe&€>SS 2 3a, 23b <0*^*lft£EilSfc*f 

•yF 190, 2 0 0, 2 1 0frZ><DW&t UX^2 30 
^SOM**»*3MB4'«c:4:3y-e*, LH'JXt2 

J0 [0 2 2 6] 0 2 3fcCO«WOR»*#3*--f f -f* 
S^SBO-^SfiM©»«SBfcLTO^y F^t>a-7 
F**¥#fi£#»Rjfi6i: LteW*^-T 0 02 3 AS, 
^7hWF2 7 0^teBtf6ftfcS»f*2 2 He, 
*-;l/*^2 2 2 ^i:D, #SH*2 2 3 £Rfr*6ftfc'\ 
>y K*>a-y F 2 2 4 **¥*lftfc»»Rr»C-r*ffJ 
*^*To t/c, 02 3BS, 'vy FVSVF2 7 OflSgflfc 
/<V>y57 2 2 50-«»*»^ ^>^^772 2 
5#SSftttiR«»mcctt). *0ffi«ffifcS#fc'vy 
F*va-f F 2 2 4 ^V^faicmb^W^t 

[0227] ±#yjccfctis\ asapfctTO'Ny k*> 

a-y h 2 2 4©'JXt2 3 0SS©ffll2 3 a, 2 3 
b lOifalr &Wh\ UXt2 3 <7)fc&tf)M5 2 3 a , 2 

3 b«c»LTifi«$ftttBIHsr^*SO^ 'JXt2 

[0 2 2 8] H2 4(CC<7)^OW^f#a^-7 : -V^ 
ff^BO-WS«oa«»fcbTO^y K*>a-y 
F*«»©a- y FTMLfci^to HI 2 4 AS, 
50 'vy F*>a- >y h 2 3 0 A^SWSi: bTCDfg^ffl^W 
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a- 7 h 2 3 l 6ilfi|»ffl»Sa-y F 2 3 2 *c£D 
*«Sti*ffJ*^-ro Ste, 02 4 B&, 'vy F*>a 

4 GRfffiD tffi«fflfflSfa-y F 2 3 5 (fflWffl) 

[0 2 2 9] ±«^J:tltf, e*S£#ai:LT©'vy 
KfcVO'Vy F*>a-y F 2 3 0, 2 3 3tt, 
^0»«*«»fc:5»JL, F*>a-y F 2 3 0, 
2 3 3fcfflko»«fc:J#*&i-*lttoa«a-v F 2 3 
1, 2 3 2, 2 3 4, 2 3 5*»W\ *BftO«*3.-^ 
F2 3 1, 232, 234, 2 3 5 £ DSSSfS <fe 5 
LfcOT* WttOTWBcftD, JijE*S»fc-r*C4:tf 

[0 2 3 0] 02 5t«:0»?BO«t*ff5*-f>f* 

■To «JXt2 30S2 3a, 2 3b4iB^I 

»:*fLT, F*>a-y h 2 4 OOlfitfiLT 
0/^7;l/fi2 4 lOft-Tffifciaftfcl/C, ^yK*> 
^7 F2 4 0Ofil»tLT©«S»Oiifi2 4 2 

[0 2 3 1] ±«c£tUf, SWWfcLTayv* F*> 
F 2 4 0teffiDtttf&ftT^S^y:7;l/K2 4 1 
{CttLT»«2 4 2**g*iH/CStt, £Mft2 4 2 <D 

Sttfc'JX-J-2 3 4)52 3 bfccfctfffiBfflifflfcOSftf^ 

[0 2 3 2] Hfc:, _h0mi, ^7 F*V2 4fcffl^£ 

[0 2 3 3] 0 2 6tC*5^T, 'vy F*>*{*2 4 fcl 
tt, fV^;l/fgft^Wn2 8, fe7— A 2 4 L, 
7-A2 4 Rtf»tt&nTV»S 0 £7-2*2 4 LOrtffliJ 
fcttfciny F 2 5 5 Ltf»tf6*U £7- A 2 4 RcO 
rtftlfctttany F 2 5 5 RftWt6tl*o £7-2*2 

+/1/2 5 2, A7>Xll^W2 5 3, SSL g» 
fc£tfgif^0^9lf*X-^y^2 5 4#Ktt€>tra> 
£ 0 'vy K*VH#OWttOlfIEiaiS«t7-A2 4 L 

l^u cntcise*r, fci-v f 2 5 5 Lfcitt&n 
-7F 2 5 5 RortgPT, tf 

[0 2 3 4] i2 7(C^A7F*>2 4^ 'J^E-F 
3yFn-;l/ffl5 2 6 0f£, U-fey FX-Ty^2 61,S 
iIlWt^2 6 2, /^>XlBH^Y^/l/2 6 3, 



(24) KWBT8-9 4 90 

&m&£v%mm<D®t)w?ixjv?-2 6 4*» 

tfftfccDT<fe3 0 02 6te<ktfH2 7fc?SLfc'vy F* 

F*>ttltel8«\ ffloiHi8SttSH*ttffliJ^ig:tt, ^ f 

* V 2 4 (CtifOiSX-l' y ? IC Ltci)\ 

cn«, K*VH#0«FttOHiElHlB(D?H««**« 
JtK8fcMtC*!>, F#V2 4fc»*Tfcftfi#* 

[0 2 3 5] £/c, ±ffilT?«:, <\y F*V2 4fc«*fl8 
H§§5, 7, 9, l iWBk:SHI»fecfctf3S««*R 

w\ *vy k*>2 4«*cs<i«t5j:tfaaii»*iait, § 
1 5, 1 6&mc&mm&&xfmm®*mVs f* 

V2 4«fc3^*J:tfi»W*»t, 3ffi«M3*tfg 
20 [0236] 028-0 3 3 £ 7 -Y^l/X 

B££rzm*7fi-t 0 028^, 

-To S-f, 53Sft»fc:*^Ttt2^>'*;l/7^D^## 
S 2 &*— r -< l lc 2 f-v >*;b7^ 

ny«W«6Sh*. 7*-f*S4aai*#lH:« 
TO*-5tc«dcSnSo 02 8lc*rT£5fc:, S&jA^ 
«#«5, 7,9, IK A'J6, 8, 10, 12 £ 

/c-rV S>^;l/fi^ij^, v;l/^U>7^2 7 0tC«*&* 
JO ft3o v;l/f-7 P U^^2 7 0'V&m<k'£tircT4i?$)\/ 

tl, }^«^2 7 2*C < fcO«««kLT2Hi*n*o 

[0 2 3 7] 0 2 9^fet>T, COSMRi4#^ 
-x-r*fl4«IIOSffi*orny^H*^-ro 02 9 

fc^-rs<tgpti±ii^02 8^5Lfcasfflttw*:j*iS'r* 

T, §{H12 8 OT^ff^n, «P§§2 8 1 T«H<* 
ti, f r ^v;l/^7 p U^-9-2 8 2T»«*ti*o fVv;l/ 

»J»«B5 0, 5 1, 5 2, 5 3^tl^n«#&£ft 

[0 2 3 8] ^LT»SH5 0, 5 1 , 5 2, 5 3 tC 

50 [0 2 3 9] COcfe'SiCfWjagBS 0, 5 1, 5 2, 5 
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15, i 6*cftp»3m. 2ft>*;l/Of-f^i';l/fi 
l 6£in»£ftS 0 

[0 2 4 0] D/A30glS8l9, 2 0 fc<fc K> 7i~U^m 

mmmzti. ntimm%2 1, 2 2iaw»? 

ftT'vy K*>2-4fcJra*6tl*o 2 Bice© 2*+:/ 
*;i/Of>f^*;V§fffB, 'vy F*>2 4*ci*j/g£ 

OfiilEWrttfccfctf'vy F*>H*®ffiIEl$tt*#rsfc 
07**0 C*UC<fctK UX^23&, MK*>24 
0**MM*j3j:tf3S£««ft2 6 fc: J: 

7#*o 

[0 2 4 1] (1(DJ;5(:, M#&#Sfc}«5, 7, 9, 
1 lfcitf^U 6, 8, 10. 1 2tC£>^Tg^7j[n] 
fi«*SftKA^H^fRlOUX^2 3C0j^ 

u mm^z i zvwmtLr&m 

0, 5 1, 5 2. 5 3fc43^T, Si& 'JXt2 30I 

gp^fpj^Tv^^fpio, aspoa^rftfcW'r*, ISM 
>i*mtmmmmc&t) vTfrz-c i±t*Mieu mmm 

[0 2 4 2] Sfc, i3 0ttVT, H2 8K^LfcC 

[0 2 4 3] CCQkt, SSIhISSI 3, 14(Cc):» 
WWffil 5, 1 6fCf^PLTl^o AnBSl 5. 

1 6fc^*nft2^y*;l/©£(D'r-f^*;l/©#L 
RtffeO-r^^^fl^Rtt, v;l/^7 P U^^2 9 2iC 

[0 2 4 4] ££T\ hm^l 5Rtf 1 6fcJn*S*lfc 
2 f-v >*;l/r-f y*;I/«#«r, D/A«2 9 0, 

2 9 1 ^43^T7*^n^fl^fC^L/c:^c, 
m2 9 2tt^ltt^o 

[0 2 4 5] 03 1 fCfc^T, 
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3 Q 0 3 nc4o^T(ixVv;l/^yu^^3 0 2^60 
2 VZfrtDrJ $>*;WI#tt, SJSP^B 5 4,56 

[0 2 4 6] CCT\ H3 0fCfc^TADj»gl 5Rtf 1 
6fc4Pir$nfc2^-vy*;l/T-fS;^;l/fl#*. D/A 
^8188 2 9 0, 2 9 1 lOs^ZTi-utfmmc^WiLrc 
mc, v;l/^U^-9-2 9 2Kfl»&Lfc»^tctt, 03 
UCfe^T, D/A2SIS19, 2 0Sfif^4<Tfe 

D/AgM2 9 0, 2 9 l*2f-V>*;l^«frt»tf 

»0WgltD/A«SWl 9, 2 0*»t*iga8ffft< 
03 2fc«fctfB3 3fc^"TJ:5fc:LTfc<fe 
V\, B3 2fc43^T\ 2^^y*;l/7^n^fl#jg2fr 
£lt&v;l^:/l^^2 7 0, ^11^2 7 U S£flNi2 
7 2*frLTfHf*2&«U B3 3fc*5^T, £M«3 
OOtCcfcOfiU, fi^i!tfI*Lfc«fc:'vy F*>2 
4 TBtt^o 0 3 3 OttOMAttH 3 fc H«7**o 
20 [0 2 4 7] ±0MCcfctlfcr, ^^UXlxX^yXOM 

[0 2 4 8] £fc, ±911*1*, 0 2 8*«fcffH3 0^ 
^&ft»Di£fi«2 7 2, 2 9 4fr£02 9&£tf03 

i ic*?%m&<D&mm 2 8 0 , 300 k wk»«£« 
jo *r*«i*^bfe*^ 02 8&£tf03 oic^-rjMflgpo 

£{1112 7 2, 2 9 4 k, 02 9&£tf0 3 
fl»OSfl«2 8 0. 3 0 0 k**n*ftgft«fttf§ 

th:. smaBi 3. 1 4©wtt*aarr*i: 

40 [0 2 4 9] ±WCctD, iSflSPkS^gPk^^c 
iMnffilkU UX-t2 3ffliJ^te^T, ffi^iftofi^ 

^aftfto^tu 6, 8. io, \2<DXtim^m, 
mmmos^T, «RRr*iaa^©»tt*i;x^2 3fi[) 

[0 2 5 0] ±iSLftH2 6 4B*tfH2 7©a 7 K^y 
50 2 4ti, H2fc«ktfH3, 02 8*5^^02 9, 03 0 



-25- 



49 

&£tf0 3 U 0 3 2feW03 3*C^bftt^tlO* 
£9, EMC 02 9. 03 l&cfctf03 3(C^L/c^~ 

[0251] ±wfc<kn«, m^ztiz^wmmc &k 

[0 2 5 2] 03 4 Ak:, COSiO«»*fF5*-f 
xV^^^^A^ff^A^^DA^^n^o ceo 

fl^««ss3 1 ote±5jg»*nfe»c, jiS8g3 1 

S^3 l l*9ttD«Lfeft*tt* A***ifcfl*i:F 
[0 2 5 3] >f y/Wx*&»<0ffl*^ o F I R7-r;l/ 

£3 1 2O^^7 P ft^^|5S^OTCtl^ac0F I R7 

«Wttf, *0«*«4«NB t 
»*«MiTUS5o Cttfc*fLiiffi«3 1 1*^LTWp 
Bt l«»Ji6*HKWK**ftfll**CflDF I R7^ 
;W3 1 2fcAyrr*fcc©Artic:J:!> F I R7yW 
3 l 2^^o^>^;l/XjS^m^-r^o fifoTSlg 
A^jfl^^ t 1 «»3IS6*«fcM«**ftffll^*F I R 
7^;l/£3 l 2(cA^J-ra<i^(cJ:D ; eoffl^«^cD 

[0254] 03 4 B*C. CO»WOB*»%ff3*— r 

4*¥i£.mmo-m&m<DF i r7^;^t^v/^x 
«2&»£«c#tt£>tu -*«^>-9-vyu v^aia-r 

SHW)«f0iSbffiO»*«ll< , rfta6LPF3 1 3tc» 

[0 2 5 5] #tfC ClW^'J > ^£tlfc{P§& F I 
aF***iiShfeate*-^-9-y^y^^H»3 l 6*c 

ftfi©-3R«Ofl^ttH P F 3 1 8 J: D 
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ttltiStl, V^'J^^HS 3 1 6(0^t(JD 

m§3 1 7-«inii«na*a±offl*«n* 0 fir7 

[0 2 5 6] B3 4Cfc, r 
-f*W4»«©— **«OF I R7^;^t^>/^X 
UX#y**«#&«r«#^»©7n >y ^H^-To 
r-r^;PA*#^A*«*0A*«ti*o cofi^ 

H<0«f?)igb3IOI6^«:^<-rfe«>L P F 3 1 3fcffl£ 
tl/cm^^ t >>^>7 P U>^{HlK3 1 4^C<£oTA^7 ::, 

[0 2 5 7] ^{CCclT^>yU V^Stlfc«#«F I 
R7^;l/*3 l 5^cfcDSI^^^#140-r>^;l/XjS 

20 <o-%m<ommt hp f 318^*0 -mmm^mtm 

fflStU iiffiS3 1 9tCcfc?3-^KJ15^/£:^c^- 
/^^^7 p U>^[hI£S3 1 6 0m^^ing§§3 1 7T*jEW 

g^nm^fficfcDm^^n^o a^3 1 9ic&%wm 
mrm? 1 R7^M3 1 stcz&m&smtmvtcL 

ftttWit * 0 t Wi§OA<«m s e ciitlS* 
5li:LTa*iSA^ai*Sti*fl^%KffiLfe«^fiDe 
0»W83!«fefT»»*fc £D&<ft3cfc5 fttttfatfti 
So F I R7^W3 1 5«\ BWy^SOF I R7 

So 

[0258] 03 4 DJC, £ O^0)»iWW-f 
-f*ll4«ll©-*«MOF I R7^WK>/^X 

x^^^A^ft^A^tt^DA^SnSo C(7){g^ 

^2^^Hj-e>n-^8t^^^y^y7 p 'j >?9m? 
*Bto»f0jBLsoas«m<'rfc*LPF3 1 3^9 

[0 2 5 9] JfcfcCCet^U >^£tlfdP§H;F I 

**»*i&snfeaK:*-/^y^y>yigB3 1 6tc 
fittftStU CC^>7 P U>^MliSS(^A^ff^^y 
yy v^SlifiaSfc^to^tiSo -£A*r#9*#ttfcffi 

O^fl^&H P F 3 1 8£<fc 5Sf«ffl*/£ttA%tH* 

jHaamttfMniaH(3 2 otc^oKWRsmtttf 

50 3 1 7T*PS*tlffl*fflJ:?)ffl^$tlSo F I R7Y/1/ 
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[02 60] 03 sic commymitfto*-?* 

*H4«ll©ffiO*JIWiJ©ElEft«ttttaM)rn -y 70 
^■fo 03 5{Cfe^T, ^iSjK-b^+J-— 3 2 lftt*) 

-3 2 ltt*©fc*8teJfcfflLfc«E^frr*o CCD 
«^«^J$f«7^;l/*3 2 2*ftUMH§3 2 3£A 
fcSftSo iHBS3 2 3l*C©OT**Wlbte*lCV-Y 
^n^n-b'y-9-3 2 6 *<rt»-TS A/Dg&&3 2 
(DAStli. A/D^&g3 2 5££oTff*f{fcSttfc 

f-?«2i»:M6n > -73ttisiefta^iLgi5 3 3 

O'V mftltW7u7u-by?3 2 6rtOf-f-^/l' 
ffi^JjaajH»{Ci?> L P F 3 2 4'\tH*l2tl£o L P F 
3 2 4ttaipl/^;P»4»3 2 8 tttMtetl*<D&#P 
WMiM$lgB3 2 9KA:*j£tt, L P F 3- 2 4 ©tU^fflti: 
Jfci;TPWM^£vY7P7 , P-tr;'+>-3 2 6Wctti^j 
"f 3„ C©IPtteL P F 3 2 7{C«fc»)¥iiS*lTif*i& 
3 2 SfcMiljl^tlSo C©0IJT*«, v^o^o-fey 
•9-3 2 6rttCA/D«Jft»3 2 5lWR»*6nfc«*«l/ 
fctf, T-Y-?P7 , P-fe'J'+J-3 2 6 tttSOfC^tTfeg. 
t,\ C©#J© L P F 3 2 4 {ix-C L P F T?&5o 

[0 2 6 1] COWCfcnti, ®«ftAtttil¥& 

t LTO^jiJt-fey+J-- 1 ®ai73U^l/St?li*iS3 2 
3fcHifag#©>i-7-fe-y h»S^->«iIjJiJ^©^|(i)!)tfe 

^ja»fl«* -3 fctt&T? fc > fti=Kb L fd*©ff *f 7— * 

6€JiK^«ltB#StLT©L PF324 C<fc(3C© 

LTBMWOmm^&t LT© LPF 3 2 4^U 
»{C, «ffi8§3 2 3KAHHf£8K*£©T', 0tEftfi^ 
ffl¥Si:LTOftaaE-by*-3 2 1 f£tfT&<ltiPI§§ 
3 2 3©*7-byK It7tD^/f^ i/*2;l^&§§ 

ft, @$E^S^ffl¥S3 2 l©ftit!#©7-?-P7Vf-V 
■>'^^»3 2 5©ta^^;P*iS(cS^T*t§© 
T% 7-fu9/<T4 V*)Vg&m$ 2 5 ©gt^-Y^S 

*.« 1 6 tT »j h©7^-p y/f^ ~>**;l/S&8§ 5 ©±I 
2©Mi(^T ; ii*ihBtA7j^ r$ooooj , «A 

]E«i)A7jb^% r$ 7 f f f J «*&«A73l^;l/*« 
T$8000J ICiS^-fSCfcfcT^T^^-y^U 

a- K'Ji/^iiOn vfv^^Mi: Lft^ 
fe»fiiita:»)*»0/J%S!k:«»*«|fi2T**. 
[0 2 6 2] ±«t ±tltf, ^S»©7f-a^®#»2 x 
U-<f-T^X7 6 6*»6««&*ft58MWi^*ff 5 2 
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LT <D7a is x 5$ 6 7, X7U-V6 8, r 

*»ffl«*?f4'r*S»ll£#8i:LT©'vy F*>2 

§§5, 7, 9, 11, ^y/U/XUXjtfVTJca-i^T 
HKEUftft, ftStftffi¥82 8, 3 8frSO»i3eft*fc: 

WiSUfcfli^fcStJi/^T, mmmmso, 51, 52, 

5 3, 5 4, 5 6fC«^T*M40n&ffflfttF*E 

;o u^;i/*&b-nM*witi: «k 5 , %wtmz®m% 2 3 

#T*£ So 

[0 2 6 3] Sfc, ±WflfcJ:tUf, *- 
l#ftg|$ 1 LTOf Hi*-? 9 

2 fcH*{c#tfiStbfc©T', n-K©gM*-r-5Cfc4< 

20 [0 2 6 4] ±Wc<fcft«\ SIMfcllRtttfGlK 

ftJt^tb#m2 8, 3 8£ffill$^n7 0*fflV\te© 
T% /M!, 8i©jii^l'n7 O^'JTW^TS 

[0 2 6 5] Sft, ±Wc£ft&\ S*fi^St>"73lPl{c 

£g&tH#g2 8, 3 8K«»^+-I'n7 0*ffl^fefe 
©T\ ^-7V^S^H*ftg|5l©aigSAiSffe§^ 
«Rtm#S£#g2 4 fc*ftg|5 1 fc*«aWKSBHL 
jo fetttc, fHB5?+-fn7 0©*&{ttf££-f*3;T*87* 
S5 8KJ:t)»©*«-rS©-p, Wt^n7 0©®) 

^**^ssatt»*a*» 5 8 1 * *)8wn?**o 
[0266] ±«ic±nar, s*ttHRtf#flK: 
2 3©a««&*«mur«^*ffi*f * 

ftfi&tH^I92 8, 3 8£Hf)v ! WP7 OfcfflVfcfc 
©T', 7*-r*ff^Bill*f*:» 1 ©WMWitefc^T 

-yp7 0RtffeL/<atHftj ? +i'o7 o©jajaiHiK*a 

[0267] $fc, ±WK±nar, sPCtBso'ftjst 
wri.«u#2 3©««iiii*ttaiLTfli^*tB*-r* 

ftS^ai#StbT©x^v ! ^;bigil^>-l'P2 8, 7 
tD^l||)yt'fa3 8tf > §»^#StLT©^-y 
F*>2 4©£fe©S{*©-^£Stte>4lTl/^©T, 

si«Ka«©iaiiEfta*tttti-r*ci:*<T**. 

[0 2 6 8] *ft % ±9Hc&tlti. SJpffifi&lfftfit 

2 3 omnn«wii LTmz&ti? % 

Pi&MiBi^mt LT <Dt 4 V$)imWlV*<t a 2 8, 7 
50 -J-p ^iifj^-YP 3 8 tf, LT©^-y 
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[0 2 6 9] Sfc, ±ffj*c<fcn«. ftS^ffi¥S^LT 

3 8ttU-fey FX^*y^9 0, 9 1^SU U-feyhX 
>T 7f9 0, 9 l**>Lfefc#fcJBtt#2 3#lftV»T 

g^LT^7 : -V> ? ^;l/JgSj>>>-rn2 8, 7^n^fi«j 

[0 2 7 0] Sft, ±Wfc£tltf, ftM£tB#g£LT 

3 8ttU-fev bX^y^-9 0, 9 1*#U 'Jt^hX 

LTCD7n^x^£6 7, X^U— V6 8, fl/tt- 
* 9 2 <DWB(DJEm<Dj3fa%W&3faK&&1r& 
LTc<DX\ K»«#S^¥SfcLTO^ns;x^* 6 
7, X^U-V6 8, rUl^-^9 2 £>Bffi<OIEig© 

^1*^^0 2 8, 7^n^Jg|JjS>>-fu3 8(c£ 

[0271] *ft, ±«fcj:ntf, fta«ffl#ia^LT 

3 8ttU-fe7h^yf9 0/9 1*tU U-feyFX 
^7f90, 9 ltf, «IK#2 3<D3igPfc:8»Rrffi£*r 
£®SP8»f*£LT<D'vy F^>F2 7feSVHiRtf^ 
Wft£^®L£LT<D^y K*V2 4 ©ftfttcKttSnT 

. [0 2 7 2] ±«fc*fttf, ffi©#2 3 09W(C 

H^gaft^ LTO'vy F/^> F 2 7 &C, 5§^g|$£ 
<D^y F*>:x~'y F9 3, 9 4, 1 0 3, 1 0 4« 
Kf2 3^I2 3L, 2 3 Rfr£'>&< I: tL 
TO'vy K*>a-y F9 3, 9 4, 1 0 3, 1 0 4* 
SSft^ 23CD5 23L, 23R *ff ffi LftVMSIfcMII 

h*J;3fc3aW*SI9a»ti:LT03&ft9 5, 

9 6, SS9 7, £}#{*9 8, Sttl 0 5, ffiftkffi 1 0 

6, 3&ttt 10 7, 1 0 8*»frfc<*n?, 

[0273] s/c, ±wcj;n«\ WMM2 zvmufc 
mmmtt^mn^mtLxco^y h*>2 4<d 

lT(D-\7 FA> F 2 7fc»tt5tt3«^ 
«i:LTOMF*ya-yH7 0> 18 0, 19 
0, 2 0 0, 2 1 0<DftSJ5fa<Dm\ BB«2 3©^ 
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923L, 2 3 R^IS^c*fb¥Wc^?>^^i;9tc 
©t)Wt5>tlTV^cDT% K&#2 3c0f@AHtCJ:^5 

oj&Kowatc * i asitfr e> £ i; % / x*i» <• c t 

[0 2 7 4] *fc, ±0JteJ:fttf, ^»ffl^*S4-r« 
§«S£¥S£LT<0'vy F*V24 0H*0tttt**I 
IE , r*WttO-araL<tt±*fl«, ffti<D!B1i#S£L 
W€'J6, 8, 10, 12^^^1/X^VX 

*>2 4<DmG<D¥f&&mttz^®*mcm}%< t 

[0 2 7 5] Sfc, ±«KCcfctitf. ^B«^*S^-rs 
«*ff^S2 4H*0«ptt*»iE-r««MtO-»«»L 

[0 2 7 6] Sfe, ±«fc«ttitf, *— fV#?l£SS 

fl^©S^^-Y/^X^^ffi^c^O#^^ci:*Tt 
[0 2 7 7] £/c, ±0Jfc<fctUf, r^*W*ttH 

m*%iiLictyt)m%.t>ftz>&5icLrc£t, is* era d 

30 [0 2 7 8] $fc, ±«K*ntf, fi*MB«*fT$IR 

^fug^e>@^^n/c2 3ffiK#OMS2 3 L, 2 3 
R ifCm^m<D^ >/^;l/X l/XsR>x*Ati#^Sc £ 

fccfctfWD#££fca&©X>f 5 4*#bTt^ 
SOT?, lf^**BB#4*6ffi»O««te«I0#A*C 

[0 2 7 9] ^/c, ±«|fcj:n«, r 

J; 0 ±IBffl#ffla*fT'5 BSffi# 23© 

snfei8(i2 3(DS?2 3L, 2 3 r icmz^mo-f 

>^;l/XUX^>x*AtiS^.fti:t, feS^iiRW 
*0-r*«Hioa«3!rt!I0**fck*, ^i>i>ii:*ftgpi 

[0 2 8 0] Sfc, ±WJtci:n«, r^*S4«B 

50 =gB#»gtf i fc£ ?}fl^ffla*tTte*v>rvw^xsn 
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*iRiii:JtrsfiSi«asiffiii3!pe.H^*nfeei!i#2 3o 

2 3 L , 2 3 R {cSS^f©')' lsX#>7> 
^JO^/ifct fc^tlP>©rt§*^-rS^S6 0, 6 1 

[02 8 1] $fc, ±Wc«fcttfcf, 2 ^+ >^;1/CD7-^- 

m*(Dmm 72, sa«2 8 o-cmsns© 

[0 2 8 2] ±WC<fcft{f, 2 f-v >*;l/CD7^ 

eS9R<DSSfll«2 7 2, g{I$|2 8 OTfltt&StlSi: 
7l'7 UX£i£fr#JX 'J 7rtT*«^S 6 2 j&ff-f 

£©t\ 7^^x^©w&«»£¥ijsij-rs;: tttz* 

[0 2 8 3] ±0HfC*tltf, A;*} 2*13 2 

*;l/©7±n^»fl^©U^/McfljESU ArtU'W 
©l#r>fix.£'5Jfi£i:-f3X-f-y?-6 3, feSl^tiRtftf 

Ua-A£f&ttfc<9T\ A^f^i^/i^ffiS©!^ 
[0 2 8 4] £7c, ±«KJ:tltf, T^tfWSfcSffl 

#&gi$ iicao ft*na*?f * Bt, euk* 2 3 (omm 

fc®!®#2 3 .OPT? 2 3 L, 2 3 RKMS^Jf©^^ 

[0 2 8 5] ±wcj;n^ ATjsnsz^-vv 
*W)7tn y§S{t*§©A*l U"<rt/©«J t) #^.te«fc a" 
7^ 7 bX A?J©9J 5 Sxtf-OOXl 1 >y 6 3 T*^I 0 
SfcRTBIfcLfcCfc, RtPf©t?JDIfx.Xf 3£ 

[0 2 8 6] Sfc, ±«t±ntf, «<MHi*ff3*- 
7V 1 fc, LT©^y 
K*V2 4©lKSftffi#$6 4£Sattfc©"C\ t-f^t 
l tfEWS^Si: LT©-vy F*V2 
4 ©TO(S^g|5 6 4 £Jgffl-r % C tfT' t S„ 

[0 2 8 7] ±WfcJ:tltf, ftfi&tH3MS2 8, 
3 8(cfifj-»^n7 lfc&tt, WiWl'J\4u7 lfr?> 
<Dl)i1]&mfe-?Z'P% < t 2 miiLtO^-f V©g&S 
mteSS 7 3 184988 7 3 fc <fc 9tt*s2ti/-dI*t£7V 
^V«#ta«f SA/DS«a7 5fc. ifts§§7 3 
*J«fctfA/D8aM&7 5*W»LTIIIEftS*ff-ir*- § 
»Ih1S§7 7 £***U Wft^-rn 7 1 <Dm*'P 
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*< tfc2fflJW±©y-f y©SS%ti*@fg7 3JC&4A 

8§7 5*/1"LT^bLfeft»C»J»@(87 71:10^ 
C©f ? -^ffiJ;»3lHllEfta^}|fCfflV>*A/D^ 

. 3©T\ «afty-fv©iM8»7 3fe*tf!RF^fl:U^ 
©A/D^&§§7 5*ra»?f SCfcffTftSo 
[0 2 8 8] £7c, ±«fcj:fttf, ^i&aJSStlfcfiSI 
WSfr 5ffl££ $ T-©^ WX UX# >X*WKS * -y 
/0 7ft©F I R7^/W3 1 2tM#fi£U x-fi/^/WtS 
ttfc^pAJjft^fctt LT c ©^ >/<;l/X{S8#M*j£ 

^^©S^KF I R7^;P^3 1 2tcA^ 
U flfi©-^Kfiag3 1 0£-£fc&fcjI3E§§3 1 1 fc 
ATjUIffig 3 1 1 fre>« 1 ■9->7' l J >^«±© 1 

^t§3 1 lfrSSKOffiU F I R7-fM3 1 2©5-y 
7^*{Cgtt7c*Dl|C^{CfeV>T*n3i-r«©-e, FIR7 
i-;l/^3 1 2tC«$-fg^$tlT^^ffi^A7 l J^tl ; e 

20 ©^v/^x^A^fei-t^T-rs^fcjiS^tifc 

<l^SO*F IR7^M3 1 2(CA^^tl5o CtUC 
<fct)M*H3-©F IR7-f/W31 2til < J;SlSS©ftStt 
2fg(C*t)^'y7 P g©^^F I R7^W3 1 2ftS 
^-Y^/^X^^SCt^T^So 
[0 2 8 9] ±«|icj:*ltf, r->^^^A^ft 
*%*2mBzWr, -3S«£*ffi«ii3a7-r;P*-3 1 3 
fcA^Jb, *©ta**^7V9->^U>^3 1 4U« 
(CFIR7-fW31 5fCA*U ^(Otiitl^-^- 

vy?<)yt>'3 l 6LTU?)ai-rd;ofcu ffi©-^ 

7V>?7 4)1$3 1 6©tH^{C*PB3 1 7-T-5©T\ 

wnaaft*«ttv ^»«©€#« ^7 >y y 

>ySnfSl^>7' , J>^)l^TF I R7-f;W 3 1 

sT-jaa^n?.,, seoTc©^«©-i'v^;i/xiss : ©ft 

££«<t3C£tfT'£3„ 0IJ;U£ 1/2 ©-9-^7°'; > 

^ajfiftjc^vy-y^uv^ntfiBiuflidtOF i r 

S7cA^«^«-^©iSv^aSC»«©#^«F I R7-f 

40 /i5>3 1 5«a$-fff«fit#«ioaL^MeF i R7^ 

)l*3 1 5©ttl7 l ]fCi)Dg^n§A^{i^mtt"l 0 

kHz tx}i<mmz.mj£?% ct^^^mm±<o@^m 

imW.Zn%* CtlK<fc t) F I R 74 )V& 3 1 5fC<};.5> 
JiS^^S<T*t^-y7 , ft©®VF I R7-<;l/^3 1 

[0 2 9 0] tfc, ±Wc<kti«\ 7^;l/^A^/{I 
^2^tc^t, -^^g«ji7-Y;l/^-3 1 3 
KAftU *©tU^*^7y»J->yj>y3 1 4L7c« 
ICFIR7^W3 1 5{CA7:L, %<DBitl**-^- 
so ^y?vy93 1 6 LTSj^tHf^cU ftiJ©-^8c 
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©ffl»*«Wlii7-ril/*3 l 8*iILfc»fc» iI2fg§ 

7 , j>?"7i';1^3 1 6 ©titfJfc/JDS 3 1 7"fS©T*, 
fcfc*9ftfT«ft*K:J:t>iB«fcF I R7-<W3 1 5 

So 

[0 2 9 1] £fc, ±Wc,£:htf, xv^l/^ATjfl 70 

%2*«lcjHt» -3KK*fflW)Bi7-f;l/*-3 l 3 

IC F I R7-fiW 3 1 5fCA^L, %<»mti**-rt- 
VyfVyys 1 6LT©!)ffl-f<J:5fcU fti©-£!ff 
©fll^*J[B«)ijfl7-r;v* 3 i 8£ilL/c&fc, &mt 

7>jy^"7^;V^3 1 6©tH77{;:;!jDlC3 1 7"fS©T\ 
^^2n«llffiH^«AflmftftftlSB3 2 OK 
J: 5 tt5 L T S W t T § J9tt&&8©jBjittJ«« t ^ J6 
3S{«Lfcf#14(c«J&£tlSo S^TlPlcfiai^i 20 

[0 2 9 2] gfc, ±Wfc:«fctUf, ftfi«tfJ#S3 2 1 

®m 3 2 5 fc, A/DS8MS3 2 5 ^»LTIES7ar&I 

*eoiaiEfta*ffmr«MfiBtt3 2 6t%*«iL, 

CCDIU$gfta^|+g-r5^-&(CfeV^T, ffflffll|II&3 2 6 

•f^f^iHl • 7-fWia5LP F 3 2 4 i:lf^^ 50 
;HP F 3 2 4ffl;frKJSi;T$iJM3B3 2 6fl.{cffl*rf 

s/wxf§siH3 2 9tistiimt&^)ixm^m3 2 9 

ttS*{pf£¥i#L, *©*SS*WEJiS»K:*»i«-S 
#©3 2 7 fc*HW\ mm®&3 2 6fcIR»)i&&f f -* 

jaaaHi*fcOT?, «aw»*7-fey b*«5inw#^T@ 

tsft S^ItilT Set 

[0 2 9 3] Sfc, _h#iJf;:J:tiif, mWM2fr<b<D&? 
•v >*rt/©S»I# *a/d£SIS 3 T*5*5>*;HMfc 

s^u ^loieti^s^bT©^*'; 6, 8, 10, 40 

1 2 C3B«*nfti' >/Wx bXtf^XKS^TfilE 
Lfcj£fc, j!in*LTSS'\© 2 f-v y*;l/©ffi*tfc*f L 

im^m L X , L T y F * > 2 4 fc 

[0 2 9 4] ±W<:<J:tlfcr, £S&m#f£2 8, 50 
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5S 

3 8tcJg|&^Wn7 C<D7i-u^iHf]^m 
♦1L, «WKFtlfefl»*A/D«SW7 51*7^^?^ 

n^fcs&u iiittea£*ttjrrss]WB]g&7 7 t^ji 

»ErtEftflEi:»llt<:J:»)*«)fciaiiftaEf:<DiafcXl/* 

ft* (0° ) {c«Dfraj:5(csaa-ra/ii6W#fii«i: 

* abSSUffc: «fc <D Mibtc m&l&ffiEmJifalctt LT 

«s-s©fta«±^t>/c«-&fcaiEffi73ifi]ftS (0 

tSo 

[0295] 35fc, ±wfc«fctiar, s«i**m»#8 

t LT©ftJ®1gB5 0, 51, 52, 53, 54, 56 
3C£tf"Z?#S„ 

[0 2 9 6] $fc, ±Wc£tU=?, ««fi#*IW»#S 
fcLT©ffflffllS»5 0, 51, 52, 53, 54, 56 
(cfcV">T>f ^W'XUXtfVXCg^TJilE-rs© 
K, «&©«#&#«#§§ 5, 7, 9, 1 lfcfll^S* 
5, 7, 9, 1 KDUKtfiE 

fc<DT\ «^SQS(C^oT^jA*«^§§5, 7, 
9, 1 l©H#l^i6^x'y^-rSCt^t:-tSo 
[0 2 9 7] ±«te*fttf, *- 

*i*a5l©WSX-r-y^*7KLfc«-g-(?fe, ^0X 
-y >(C Lfc 1 1 K imM&Kre^fiLU** ©^ 

im fc Ufc©T\ »fftt*iaj±5'as c i:*^ 

[0 2 9 8] *fc±«fc*ft«*lW»©#©A#fl» 

tcWLTfcijffrsjc-ptcrscfc^-etSo 

[0 2 9 9] *ft±«KJ:tUif±IBft«*a#a«U-fe 
■y h X-< >y L, ±13 U -b -y h XY -y ^^r* > Lfc 

-<^X$nfc«ji%«lt3 #^.S^J OSS.XI' -y f-Rlf, 
MS^tlC-Y^^bXLX^VX^An^SCtlCfc 
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Wr-7)W l o<E>n***-te<fc D#f*SP l fcjgl^S 

[0300] ±asbfei/^noffii(ctev^Tfe, 3 

3 3 6tC£D ffBfc WW* * cfc 5 fc LT ^* 
<D?\ UXt2 3 ©aggp^^OJBtt, ffll^'vyF* 

[0301] stc ftfteogftfctt-rsyx^ 30 
*^s*soT\ chte«k*)Ux^2 3fr6»ns-eo 

[0 3 0 2] £fc, ««glRl3. 14fc:*3««I*§ 

[0 3 0 3] 04CD-r— ^Ccfc^tcLT 

flSCi:^^ "Tftto'&'vy F*>2 4T«£Lfc 

[0 3 0 4] £fc*5-' vy H©*50iR#ffiBfcHL 

^«iiAt)p^5affliffiBS^oHo<ornoffiB 

ft»©*E1*tt*#»*ffiBfcWU^c k^B**n 

So 

[0 3 0 5] SfcfflflOTOStett, gft^WX 
K-*ffiB±t)^y^;l/^»*««L, -^ftfi: AO 
mc 9 ^ -'n >y F<0*3 Stife^^n* >T*i& 

1 ooftfisi:5& -r&fr^ i oao 

[0 3 0 6] $ftiJXt2 30fflAffl:iS50Mo 



(31) »H¥8-9 4 9 0 

>-K y x o #14 ^^d; ^ y^/bx uxtfyx^fl- 

[0307] &%i^LMS7)idvxi±m<Dmfcmm 

/ <;l/X UX * >X t <D»#&#«#*fT& ^C^CcJ: 

[0 3 0 8] ±Wc<£tite\ tt&ffl«7-<;l/* 17,1 

KLT\» ^7 F^>2 4, 9 0. 1 0 0 
lilE^SidfcLfcOT. F*V2 4, 9 0, 1 0 

[0 3 0 9] Mfc, ±a?^4o^T^, UX+2 3 0K© 
7K¥® rt K tett £ |rI £ Ot^T CO L fc SBffirt 

[0310] Sfc^y 3 sfcfctts-r— TVWi ljfik 
U 4 (c^oV^T^cDf— 7VWc2tr 

jo [0 3 11] Mfc^ »JXt2 3© 

HB«ft«Olftl*OlBHtel8t>TfeJ:<, Sfc, 
tt, #>J*f£> e = 0° W-iSWiO. 5° fe#fc»£LT 
I 0^4 5° I T*tt3° fcttCig^-rS^V^cfc 
ate, iRi^tc^oTftfieOHB^a^SHirTfe^t^ 

ftfiST*<fev\ Wc, ^7Ft^2 4^0C UX 

[0312] ±5ELfet^'fn©fi»jfcfet^Tt>, A^^n 
3to5S©»#*«ai-rsft««iaj#a^B8L/T«, -rv 

[03 13] S/c, 'JX^-2 3<Dm<DW)%fcmMZ J £T 
s\y K*>2 4tc«^^nS^-T f ^^ft^#tt^ 

s-r s ^ # > uxt2 3 cQst(D®jt uaiaiWfcTa 

50 gfttc^t U 3 SOr-^l/frSttft^LT^aoTV^ 
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[0 3 14] ift, "J X't 2 3 ©^©lalfgtcfc&^tl 
•T, *K-iS#fa©Hi£;*ftfcBHfr&©^>fV-5A' 

[0 3 15] 3: ft, 3 5©f— TVHcftoT, x 

5, 7, 9, 1 lfccfctf^y 6, 8, 10, 1 2Kfc 

©T'ftft^fctf 4>4 < , iro U XT' 2 3 OH©il)#fc*t 
?"S*-7V*^©Wtt©£{fc£jItl4£U3Ci:tf 
&t^©T% ft*©'>XrAicfett § & o 

[0 3 16] 3 5 tttaScOx- TVVfcffl 

ILTM> tn*'JXt2 3#tfJ#g§3 6fC*t)ttSE 

[0317] ^seo^wc^-rsw^ostptg 
xt-2 3*»5««s?oraiaiftff*sje-racfc*«"e 

[0 3 18] £fc. MlelSSl 3, 1 Aic&ty&micfE, 
h *-.>l<T***4ni^TVS <fe a «B«£%ft3 

mitMmy^/i^ 1 7 x i 8 tcfc^Ttsjrr setter 

•5, jiJSMa7i-;I/^ 1 7, 1 8T° : SM<Dm%.*L-Zi> 

[0319] ±«tj:ntf, a^ias^A-* 1 7, 1 

icLT, Bf£©W«Ki6^<<fc3fcifIE-r3J:3lcLfe 
[0 3 2 0] ±aLftflCJ:htf, SIROU Xt-2 3© 

^;i/j6*a-rw«Hi€te * **HE*fT a c t k * t> as 

©'vy F*V2 4TH^{Cff^-rS<:tA^T*t, iSfffift 
A/D^g|S3^ fi&jA&8t#§§5, 7, 9, 114 



(32) ^¥8-9 4 9 0 

[0321] ssic, ±MKtevTs m^mm&^m 
[0322] seac, sfty+fna, m&ft*mmit 

1\ ?V*Vj]lc£-oXW)ftLX^2>?>X\ UXT-2 3 

»© v^-rn©«3f kbi *> mx t * t->©-c\ ^fe<fc t>* 
[0323] c<omi<D$mmit. ±wcigp>*i3fc© 

KLTfc<fcv\, „ 

20 [ 0 3 2 4 ] $ fc, ±0IJ©f^#4f# a *- 

<fc»)jHRU ffi*©><-i-iS:St^-rSCi^T*tSX 

[0325] tfc. ±.mnm.mttfto*-T v 

HCfc^T, ^©jfi^fcBBH^tifcTi'^a^ystf 
£$Kli4>I§§4JHf U SC»*S8©fiB**SK«ll©X 

[0 3 2 6] ±WJ©B*#4#3^-f ? ^*S^g 

jo stcfe^T, ±te^w<i^4±ia$ijffli#a(cj;^±iB^ 

>/^I/XL/X*>X{cSt5l/>TliiEUfefi#feS^(iS 

tf^gp^p»©±fs©a^r©<g^4mx7-rsm-©^s 

5 . ±EW»<S#*l66«S©a«fflKlK:«*SS*T U 7 

[0 3 2 7] $fc, ±0lJ©Wi4f#3*-T : V^S^ 

©«Kift*ffl«UTffl*fsa-©SIIi:, ?-©ffi^4 

PJ^^fHR^WfE U^;l/4«t>-r*JI9fl^fc <fc K> , ±IB 
^Wfi^4lg^#©sBgi5afi(c^f5?-iiT o T)\>%4 A 
T\ ±E**ff^¥SfcJ:!j?|± , r*J:5t!:LTfc«J: 

[0 3 2 8] ±«l©W5»4ff5*— r-f 

50 BKfc^T, ±IH«W1#*±EIW»#®K:J:»)±IH-i' 
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>vWXUX#yxfcS^TlfEL;fcft^&5W;tR 

t8*»*> 6 ©±e«ui»<chi^*«j <o w*. xmix** s 

[0 3 2 9] *fc, ±«<!)WMtff5'Ny K*>»afe«i 
Stcfe^T, ±E**ft^*±EIMBi#aK: J: !>±E-Y 

S^ttatf«WLT±Efcfi«Hi£K;fr5©ftftfc;W£ 

l/^;V*at)-riW»«^fcJ:»), ±E«*ffit**8$# 
cDsS^if»£#lS2-eTy7/l>^AT\ ±ES»fl£ 

^at sklt, ^ 

Jl<l*'r*<J:3{cLTt)«fcf. 
[0 3 3 0] ±H0l*«*#3''vy K*>ff£i6 
Rfcte^T, ±ES«M*±EIW»#©fc:<fc ?>±E-Y 

sv«atf«WLT±EftsettaaiiA^oftfifcjt*s 
u^>^mt>tummc * t> , ±ES*@9*tt$$ 

OBWPaflte JfJCS-ST 'J TA>$4 IaX\ ±ES W*£ 

[0331] $fc, ±.m<DMmz 

* A / DgftSTr S>*7Ht#C&» U ±EE«¥S 

[0 3 3 2] ±»9<D««*ff3*— r-f 
BCfcl^T, ±Effi^ai^60^f-V >*;KD^»i<§ 

* A / DSSISTtS;* /Hl^KSlft U _hEE«#8 
£EteSnfc^:"WXbX#:/XKS^TltIE£:ft 

[0 3 3 3] gfc, ±m>Wfc*#5*--r 



(33) «rM¥8-9 4 9 0 

[0334] sfc. trntDmrnttrnx-^^xn^m 

/I/, x-2^n-7\ -r-*x-y, WJtnygi 
Rtffe t < tttf KS>x*l/-**ftj!inU y-A*> 

[0 3 3 5] Sft, ±0aott»*#3*— f-f 
Btcte^r, #gg£iz:f*^§T^X7 ( V-i;LTffl 

/o t"7u-7, r-*x-% ^gPU^n^SBRtffeL 
<tttf*vFs>x*i/-**{flinu ^-f-^;PU7U 

[0 3 3 6] ±««DWMttt5*- 

[0 3 3 7] ±«flWWMtff5*— f-f*»tS 

[0 3 3 8] ±«0W**#5*-tV*W£« 

[0339] *fc, ±.m<»im*m*-7 ! '<*n%. ! & 
>-9--at>-& l < ttftAnas't >-9— atf 2 sa^s* 
[0340] sfc, ±.m<Dwm*Wo*-7 : 4*ft£.m 

Rfcfc^r, ±ESWI**±EIMtP#8fc:<J: DfW 
S Vfctatf 'J 7;l/ # ATl+it L fc ^ > ; Wx UX # > 
XKi^TMiELftff*, ±Eft£ttfflgfifr5<D 

sMSfSSlWcftJS^T^/l/^AT-, ±E^SS4# 
atJ;0S4-rs«}:3tLTfe<fet\ 
[0 3 4 1 ] ±M<D®®*:m*-7 ! '(*m£& 
BKfe^r, ±EW»M^*±E»J»#ati: < J:0, 

>/^l/XbX^yx(cS-3^TfflELf;ffl^, ±Eft 
S^tH^B*'"5<0fta{cWj£L/'c«^(car5l>T, ±E 

fcj:D, ±E*»«**«8#©M»il»K*fjSS-frT 
'J7^^^AT% ±E*»fl4?®t«kDS4 , r*J:d 

[0342] tit, ±m<DW®*w?*-Tj*n%.m 

[0343] ±m<D®mzm*-? ! <<*m<m 
Btcfe^T, ±EM^jaa*ffoft«ffiK, ±E«#ffl 
50 a*/<-r^x*nfc««*ipiibT, asrt^atsi^ 
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[0344] ±«owi*#3*— r-t*n£.m 

*3»7- 'J i»5 c £ fc £ ») SO* «rlffl««©«^t!: 
[0 3 4 5] ±0U©*— r-r^S^&iitCte^ 

t> r-r^;Ht#(U^offp)4as (cd, md, da 

T. DCC, e t c • • •) MIfc-fWkLT, r-^7 

[0 3 4 6] Sfe, ±«l©«»*#3*- 9' 
t\ Xtf-*S5fecD^fc«±fE«^JQ.aSK{CS*« 

[0 3 4 7] Sft, ±«OHM»*^3*- 7*-r*»4« 

[0 3 4 8] Sfc, ±m<VWm*ft O *-9s 
■fife^T, A7F7>»hf-fXyi/- (HMD) a 

[0 3 4 9] ±j9J©^#£f£?*-fV*S£g 

BBMMk 5-^7^-, K-ASWSflWMMB, 

[0 3 5 0] ±«««M»*ff5*— 5*-f 

BfC&t^T, £I8#©^g|3|H]|£jI»;©*£61\ 3&7C 

[0351] tfc, ±m<Dwm*ftv*-f ! '(*n3Lm 

■tefe^T, #?f£=gg£^fc*i$tf«®©{£ffl7^ 
-;!/ F1f«nfHI*ff 3 r l"f * i>"X £ >XKSi LT 

[0352] s/c, ±.mo®@i*fto*-7 : <(*n£.m 

Oft^-y-AT'feS/^-f-Y^y-Atcffll^Tfca 

</">o 

[0 3 5 3] ±$l©l&f§£f#?*-7^;ffl£g 

[0354] ait. tm<ovm*m*— r-^s^s 

X£fiH,->3J:?fc:LTfc<i:l ( \, 
[0 3 5 5] ±{RJ©W5«i^#3^— x-f*S^ 



(34) «pBB¥8-9 4 90 

[0 3 5 6] ±fiaj©W{t!£fH:t-7V*S£g 

Sti/c v-Y 5 n * yffirt *an*fFr * AlffltfH < fcfe 
Ov'XrAtLTC'rbn^-r-f^XfciSfflLTfeS 
70 V. 

[0357] sfe±«!ioeM»*#3*- ?j*m%jm. 
kis^t, mmzj y*<D*>/*7^ ±tBfflra«ia 

^t*Snfc^*«?>»*Sfc»©*^y*»fm, 
<DS9fcMSB*©l'V-'^XL/XdOX*Xn#AS 

[0358] $ft, ±mo^m^m^-9^tn^ 

#(t^T% 7L'^^7*-A«<05H4^T*ffl*TI,^ 
[0 3 5 9] 

30 *fgH^fcJ:n(f> fl.»©7*n4ffl«H 

;i/xbx^>x{cs^^r?iiELfc^. n&mm^m^ 

#**ffi*oa»5M&*£: MHT U 7;b^-T AiilE t 
[0 3 6 0] *»Wfc*n»f, *»SP(iK«Kfl^ 

[0 3 6 1 ] *aWK<fetltf, S*(4H&0"7al&] 
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[0 3 6 2] Sfe, *^fC<fcn«, PfilSl/J^l 

k»« ut * k , -r n omttff&ztz* t* 

[0 3 6 3] S*(4SSt>*^(S] 

[0 3 6 4] *»WKJ:ti{^ SfpffiBRtfftS 

[0 3 6 5] Sfc, *^W(cJ;ti{^ g$ffiBRtm£ 

[0 3 6 6] tit. *«WKJ:tltf, ft#»W#8tty 
tf;:^#*<|n]^Ti/-'S73i6i*S^|fi|{i:S^-rs<J:-5 

[0 3 6 7] Sfc, *^tj;na\ ftfi&fcB^gfi U 
•fey hXl'yf-fcWU D-try FX-T7f*tyLftt 

ffiO*lRl*St|ii^riRl»clKeLTft«ttffl#aK:J:*)ft« 

[0 3 6 8] gfc, *$BHfcJ:*ifcr, ftfitttti^SttU 
fe 7 h X^f y U U fe >y h X-T y 

[0 3 6 9] */t, *«wtj:n«, Btttemuctt 

T\ ftlfilAOPfreMJ^^It^Vfcf-^Xtfas 
[0 3 7 0] Sfc, *«WfcJ:tiar, IBBBOMfSfctt 



(35) W8-9 4 90 
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mm 1 1 a mi £#&<o9fl$t*t*f est* s n* » 

fTK&6&^£?tciix9tttf 5>ftTi>-5©-c\ »g© 
B AMtc £ 3 if© ^©fflatc <k § ftSWfr 6 4 U § / 

[0371] #»«#*s^-r 

< tt£f*ff, ft l ©K«¥«©^ v/Wxux#vx»<: 

jE^r*#s*flSfc:R»tft < t, «fc < , aws * < n^mm 

[0 3 7 2] £fc, *KWK«fc*l(i, ««<i#*SS-r 
7^n^7^;l^-{c£9#ffiSc£ftT^£>© 

[0373] ttc, ^.mnic&titf. *wmc&>)m 
[0374] sfc, nsmtcxtia. *&mc£*)m^ 

[0 3 7 5] Sfe, *f|Hj!{Ccfcti(#< ffl^Jffil*ff 5S8 
Xbx.-H>X^An#^«ci:fcd:»3, nmzti&giM 

[0 3 7 6] Sfc, *»Wtifttf, *»gptcj;i5±ie 
a^cO^y^yl/XbX^yX^rAtlM^/ctt, £S 

[0377] tfc *awte*titf, 
^-r^xsnfc«^*«tis^s^j?)#^x^-yf-*A 

»0%iSifc:Jtr«<Ei$SffiBfr6H^snftiffl!l#O 
MWtM^^ifOYV/^XUX^VX^An^x./'ci: 
50 f, **v>«&W*p-*-*8l»O8a*«I0«Afei:t 
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[0 3 7 8] $fc, *«W»Cj:ntf, 2f-+^;KD7 
[03 7 9] *»Mt«}:nHf, 2f-+V*;I/©7 

[0 3 8 0] Sfe, ^SSBfCfctU*. A2j2n-5 2?-v 
:v*;U©7±n^#ft^©l^/Wc*fjSU A^U^ 

[0 3 8 1] Sfc, ^WCfctUf. J: 

[0 3 8 2] ffc, *HW(C<fcnfJ, A^£tl£2?-v 
D*7 -T 7 UX A^©^ *) i^.A'-OOX-l' 7 ^T'^J 9 # 

^prtifcLfccfc, ;&tf*©«j»)»*.xf 

©T% UttttffflLJbU t:*)imit3tk9*!Em*MSlrc 
[0 3 8 3] .*fc, *38WK«fcntf, ffl#ffll!*fT5# 

[0 3 8 4] Sfe, *aWK*titf, ftftttfiB¥Stfi 
'>ft < 4: fc 2 <@W±©y-Y y©gft3i#l>8ggi:, ti*sg§ 
D&mt* J«l»feJ:tfA/Da»«*IW»LT@e 

A^U *©ffl*j*&4fiW{fcU'^l/©g4SA/Dg 
7-*€<fc 9 IHIEftAmilcffiv^ A/DK8IS«SK 
ft-I^ > OiifiBfcJ: tf W«ft l^;l/© A / D £&88$ 
[0 3 8 5] *»WK*tltf, **SHES*lfcfi 

•^fiOF I R7-f ;l/*?#WtU 7V5>*;Wt*tlfc 



(36) 1«B¥8-9 4 90 
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-£&£{**-©£ $KF I R7-r;l/*fcA2jU <ti!©-£ 
«t««S5*fc»::»®af<:A^Ljlg{SA^f4 1 tfV 
7U v^fcO:© 1 03b%MtRtfW&<0&ffB%WZ>-&rc 

F I R7^/U#£«£^®MSftTftWI#ftl^£n 
fdmtfnrJF I R7-uificXJ]2ti% e cnfc<fc«? 

/0 MMtOF I R7^/U2tC<fc£JS£©ft2:«2tefc:ft!> 
^y^SCI^F I R7^;l'2T-&ftW7/UXft>g 

[0 3 8 6] fcfc, *3SBK«fc*Uf, xi^l^A*) 
€^2^{c^tt, -^5rfg^ji3i7^;l/^-(cA 
*U ; ?OttJ^^^^>-9->'7U>7"LfcmtF I R7 
Wrt/^fcAftU ^©fflft**-^— 9-^7'Jy^LT 

#*aLfc&fc, iiiffiSlfcA^Sn-^HjBi^tifc 

mc&*-> wy7u >^'7 -r )if<Dmtiicton-?z><D 

T"$ttS£tll>„ &oTC©^«©^7/UXj£;g©;ftS 
*«<-f3Ci:tf-?£5o 09*t£ 1/2<D-9"V7U>^ 
HiS8»fi:^>-9-y7 , 'JV^ntfWi:*ritOF I R7 
i- T- fc «figr- 1 s jSgRSia a 2 tefc ft § o * fc Xti 
$F9*§<Dftvfammi&<D9mtF i R7-fW*a 

S-rfi«fll^*fflaLfe«JEF I R7-f;l/*©fc/jld!lQ 
»«*l*jWW*fll^*«*tf 1 0 k H z «±OHJ«fC» 

s-rsc t{c,j;»)iss±©a?p®tt6is*tis„ cnc 
©$§i>f I R7-f;i/^T*feftW^^;i/XjS^f^5c 
[0 3 8 7] *»WK«l:fttf, r->*^;V«PA^) 

f]L. ?<DBit]%Wyyy7v y^Lfc'mc f i R7 
-fWtA^L, ^©fcB^J^^-^— 9">7UV^LT 
iRt>ffi-f<J:5fc:U fte©-^tt©ffl^lSi^jiii7^;l/ 

SCttCftO^f^^fC^OS^CF I R7-f/W 

[0 3 8 8] *5g^fCJ:tl«, f^^Jl^PXti 
«^*23R«K»tf, -^St^fgKilig7^;U^-(cA 
^Jb, ^©ffi^^^y^vyUV^Lfc^tF I R7 
f/l^fcA^U Jtom***-/^— 9-77'J^^LT 

K9ta-r<fc^(cL, fi©-^a©ffl#^B;i^aii7^;i/ 
50 **aLfc»t. iMfcstisaaftwt*^*^ 
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*) m^x g m t -r% m mftmomBmam t ^it>£ 

[0 3 8 9] *»wfcj:tiar, ftstta^atfi 

D«««*ii?j»LriEffiWift^e)OiHiiEftS*ftirr* 
0ffliHiiSt^M)iL, c ©©eft a*tm-r 

S. 

[0 3 9 0] *5BJiK:.fcft«, flWS 2 
^+>*>l'flD««l**A/Daaw-ef f S?ir;WI«FK 

yXKScJVTfiflELfc&fc, *n*LTffil>\©2f-v 

[0391] sft, *«wfcj:ftar, fts^m^stcffi 

ftfefc#*A/Dg^T?7VS>*7l/flH*fc:gilU lal 

*Bftfi*tra-rs*JWiHii&fc***u c©ii«?ssmfc 

Ef??*»fcEl6ft«*<iEffi»l6lft* (0° ) Ktt»-r* 
fc^ic«iES73l6jfta (0° ) KWHM\ HMRfli 

[0392] sfc, *»MK«fcnar, 



(37) NfM¥8-9 4 9() 

72 

[0 3 9 3] S-fc, *«WfcJ:ntf, «mt9£fl|ijft¥ 
SfCfcl^T-f' Vl/X 1^X# VXtCg-^TfilE't SCO 

/0 [0 3 9 4] *fgfJg{C<ttl{i\ #ftgfl©BiilX'l' 

•y 7 tc L fcl§ £T* t> , ^@X -f -7 >t L fc 

©T\ Hfftt*ft±«-ft*Cfc*«1f#*. 
[0 3 9 5] *«Wk:«l:ntfS»ffl#0*OA73 

[0 3 9 6] *fc, #5gWc£n«£±feftg&ffi¥l8« 
'J-fe-y f-Xf -y^££U ±BU-by hx-fyf**> 

uft t *fc±BWi«ai«iftv^Tir^*^rift*»pwiancii 
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